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(57) imm 

i&mi s ?m-ciz&®tzmi&<&&$:mTz 1 . 5 s ^ 

A, 2Bi, S0f5S!iiejt^e.OSiilg3ti:m#3t*85iS 
E r^iP^Z-f/^ICA^-r-SJt^ias A, 3Bi. 3t 
7-fVU-^4A, 4Bt^§. HtliSXJUf £AiSi 
*P77-TAIi. 77<A1 (m) iX^fcf^A^Pgg 
(lippm) <!:OffiT*5flW77^A5A«. U 

(I-§-fiJ?#<fcfe-5S$Tfe-5 1 . 5 8 ^m^tt^T-fAT 



4A 3A v 



AB 



3=. 
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7f (cx;p If A £ Ufcx;U £ Ai^iP 7 7 ^ A <t: , 

Mex»tf9AS*l7 7'r/TO. 7 7-fAI (m) 
<!:X;UtrOA^ilPsgJg (iippm) <fc©ftT2f&3^ffi 

3£©^ffl8^tU±©fa^?y^<hfc3:ft£-e;fc5 1 . 5 
8 u m«3t7 7-< AT?&-5 C &6tttt£-*-«%Jfflll. 
[fl^JS 2 3 SfllEUfflS^ii^ 1 5dBTg5Ct* 

EM$413] gulExjUlfOA^P7 7-<Ali. EriS 

+i«ct«^iai:-r*s*« i ettott* Mil. 

[11*1143 m^}V\±7 k.mi\7 7 ■< AI£E riSJlP 
SSX7 7*'t. E r^P^fi£^<btl^7X7 7-f 
A, E r^»P7'>U>S*f7^.7 7'f/^. Er^iPT-JU 
hm**^^.7 7-fA^&Slin. 1. 5 7 0~1. 

6 0 0 ttm©&g&lc&3gfc5^&©{t^tl::a3l7<5 
^7ofrft©m^?iJ^<hS'h&:g©m^?iJ?5©^a< 1 d B 
VlTT&ZZ 1 EKOjtttWil. 

[m*H53 mttfr^O 7 4 AliE r jSsiP 

7y<kHH7 7-<A-C*y. 1. 5 6 5~1. 6 0 0 nm 
©&ft® S£-5*IS©(t^t Id (7 -5 §*;&fi© 

[S*JI 6 ] S5l5ag3tS(i E r CD 4 i , 1 /2 '£ft$ 
li 4 i 13 / 2 5gfi«:SiS-rS3ta|-r*)Sc:<l:€:^a<J:-r-5 
!S*H 1 iEI£©7til»If§. 

7 3 HiIiBS)g7t3gili E r O 4 | t 1 /2 if ffi ,h 4 

[p*«8] taiEai^jtagiiE rro 4 1 ^/etmftca 

jg-f -5 0 . 9 8 u m^®iig)t Jg^fcli E r CD 4 | t 3/2 *s 
tfL&mmTZI. 4 8Mm^S6g3t31T?«.U. XJUtf 1 ? 
A^JjP7 7'fA<tUT, E r^JlP53|^7 7-f A. Er 
&M&l$.ftmimX t Ji : 7X7 7-f A, E r ^SP7U/ 'J > 
KA'777 7-f Afc-SlMiE r^iP^U^-f hSWf^X 

7 7 -f Af*-5 C t S^fT 4 IBttO&MM 

[fS*H 9 3 mmhi&fftmt E r (D 4 | i 1/2 J|Mft t 4 
I i3/ 2 ^ft£®igf -53ti®©pif £JfHV xjHf>7A^ 
JHI77'fAtl/TE r^*P5^7 7-f/t, Er^AP^ 

f$.ftMfc®%kii : 7X7 7<i/^ e rmnyyvymn^ 



*77<f A&SlMiE r'&to.T)^* hM7X77-f 
AT«>*^<!:«4#a<!:r«SI*^l E©©7tfiigSi. 

1 0 ] iftiEKljlgftJili E r © 4 | ] i/ 2 3M&£ 
lbS-r-5 0. 9 7 Atm^ae3t3iSfc{iE r© 4 | 13/2 
'*(4^1bS-r§ 1.48 nm&tih&KM-C&V. XJUfcf 
■7 Ai?SJlP7 7^f Atl/tE r^*P7yfb!ia^7X7 7 
-f ATfcS C i Jfe« at-r-Sif^ 5 iSt!<D3fci8*If!„ 
NtiftK 1 1 3 ffl&m&ftWA* Er©4| 1 i/2^&* 
aiB-TSO. 9 7 Mmi&ailgJtSiE r© 4| 13 / 2 *«a 
*HliB-r-5 1. 4 8 «m«a*23tjl©M#^ffllV x;U 
tf l 7ASJlP7 7-f Atl/TE r^iP7-vfbiKim^7^.7 
7 -f AT* 5 C £ £*#§*<fc-r •SS** 1 I£l£©3tli*a 
So 

[■SRI 2] ttIIHx;Hf'>A^J!lP7 7'fA(ilHiM 
7 7-fAS^O. 3 X 1 05 JU±T&SE r^HPS^ 
7 7-f/n?»U. t5iBS6e)t3ittE r© 4| 11/2 ^{i$ 

a»3RH 1 lEtE©tt*iiHS. 

3 3 StH2X;Hf7A^JlP7 7-fAliS|fiEB*l 
77-fAl*«0. 6X105 (tn-Ilppm) tt±T 
£>SE riSSP5^7 7'rA-efeU. HtllEKIlSftillJ E 
r © 4 | 13 / 2 5£<a£J5!j|ie-r-S 1.48 tim^aSJtjl'r 
S»Sc:<!:*^<!:-r-5S*ffll IBH©3tlfilSSI. 

4 3 SlII5xjUt'7A^SP77-f AliUffiM 
7 7^/tS#0. 1X105 (m-lippm) tt±"C 
»5E r»7-yft«ll77'fAt?3&y> BOlSaiajtil 
l±E r© 4 | n/ 2 ¥fi£*®e-r-5 0. 9 7Mm?&Siig#; 
iiT^-SCli^ia.hrS^SI IEK©3feiii|IS. 

CR*H1 5] ftiEXJUfcf^A^HP^-YAIilSOTM 
7 7-f Afi;!>*0. 2X1 05 (m-IIppm) 6l±T 
*5 E r^*P7-yfb^7 7-<A-C*y. gfiiEKl£3fc2i 
(i E r © 4 | 13 / 2 '4Ma£Sii2-r'5 1-48 Mm^illiejt 
aSTfe^ C «t^4#?Sti:-r-5S*^ 1 1SlS©3tli*ifl. 

[S*Ii1 63 SUi5x;Utf'7A^3!lP77-f Ali^ffiM 
77-fASj&*0. 0 0 5X 1 05 (m-Ilppm) a 
±T&-5 E r jSillT-^-f H*7Xl77'fAT«y. 
S5SHS)|BJtaSli E r © 4 | , 1 / 2 «gfil:^lbe-r -5 0 . 9 8 

CR^Ill 7 3 t(IIHx;Ut:-7A^iP77'fAlilfffiW 
77-fAIiSO. 0 1X105 (m-I§ppm) £t± 
T&-5E rWl&T-^-i h^7X^77-fA-C*y» ml 
§S®lS3tai(i E r © 4 | i 3 / 2 «ffi«:i!ie-r-5 1 . 48h 
m SagJtaiTS) * C t &¥i®lt -r*m3t& 1 iSK©dt 

[11*311 83 BfIlSx;Hf'7A^ilP77-1'A(i^fiBB*) 
7 7-fAISSO. 0 0 8X 1 05 (m-IIppm) U 
±-CS.SE ra^Hk«!^77vl77^/^« 

u. ttEfitiBftxaE r© 4i 11/2 !iHD:«aer«o. 

9 8 «tm«U£%BT&*C&6Wa&r«fll$3I1 15 
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immmi 9] tn&jLjutzv arm-? 7 

77>f/^0. 0 15X105 (m-IIppm) Kl 
7 01X105 (m-lippm) 1^1 

Vs m&m&ytmtE r<o 4 1 n/2^&£®iie-r&o. 

9 8 Mm^aS^T^^Cii^ai^-^ii^cXil EE 

[19*112 1 ] faiEx;ut**A^*D7T^Afi^ffiM 
77^A§^0. 0 2 X 1 05 (m-IIppm) W± 

Us miiEa^^iiE r o 4 1 13 /2*g&£B&-r4 1 . 

48/i mSBe^T^^Ci^tt^SSH 1 IS 

im*m2 2] t5iEx;ub^A^jtjn^7-r/^(iHffiw 

7 7-f/WO. 0 0 8 X 1 05 (m<Hppm) JS 
mEB«fift»H4E r<D 4 | i|/ 2 iMigt§0. 9 8 
ft4HI8. 

7 7-fAg^0. 015X105 (m-lippm) « 
it^SE r »77 U >^ 7X$7 7 >T Af^ U , 

mizmmitmx e ro 4 i 13 / 2 *»tt*B«B-r« i . 4 8 

[IMU12 4] mEX^Utf^AJBJll^Z-f AttSfffitt 
77^/^0. 3X105 (m-IIppm) 1U±T 

&5e r^jtipss?^7 7^A-e^u. iniEB&%au4E 

rO4| 11/2 f^|)gt§0. 9 8MmfltHfi#S& 
E r O 4 | i3/2^tt^®lS-ra 1.48 ^mSBSttili 

[|»3RJi2 5] B5Ex;ut*SA^jjp:7 7^/M4^<ffiW 

77-Y/^O. 1X105 (m-IIppm) «iT 

^Era7y<kW77>f/^u, flOEBe^a 

(4E rO 4 | n/ 2 fMig-r§0. 9 

StE rtD 4 | i3/2«Pffi*JBiE-ra 1 . 4 8Mm^BS 

*3iOi^?^fflCNac<i:*45Si<!:-raiS*Sl Effi<E>ft 

77^AM0. 0 0 5X 1 05 (m-IIppm) Ja 
±V&Z>E rW!&T)\s^<< h^XS77^/WU, 
i3EBg#iiII4 E rO 4 | n/ 2 2pffi4Bfi"r SO. 9 8 
*im*BS3te»<fc E r O 4 | 13 /2ffi^lgt§ 1 . 4 



8 Mm^ae^taiO^^#*ffll^Sc:<i:«:^#?atr'5S* 
3R 1 EKtDftiSflsSo 

[H*3I2 7] WEx^tr^AJJSliD^T-fAfiSWiiSW 
7 7-f/«#0. 0 0 8X 1 05 (m-IIppm) H 

U. 69EBi£3t2I(4E rco 4 1 i^itttifino. 

9 8 Mm«BS%9R£ E r (D 4 1 13 / 2 4Mlt«ner« 

1. 4surr)^mi&ftm<Dmm£m^z>z<t$:%fWit-f 

[fi*al2 8] ttEx^KdA»tt7 7-f/t(i«MW 

7 7-fAftitO. 0 1X105 (m-IIppm) WJ: 

U, ffiEJEftSttiBU E rO 4| 1 V2*fit*afi"*"« 0 . 
9 8 MmWBfiJtat E r <D 4 l i3/2^fit^:BSEt* 
1. 4 8um*Bfi%aopf*«ffll\«C<!:«4»tt<t:r 
SfSsSJi 1 En«E)dt4l«8. 

[■3Rn2 9] !WEx;n;»>A»ai7T-<A(4*flitt 
77-fASjtO. 0 0 8X 1 05 (m-lippm) 

fflEB£%slI(4 E r (D 4 1 1 1 / 2 iffi^iigt-5 0.98 
MmWBfijttiBiE r<D 4 1 i3/2*ffi*B*E"r* 1 . 4 

8 Mm»Bfi*»0)M**fflt^C tti#at-r*Hi* 
311 EIE0%ttM«. 

[M3K3R3 o] flr***«ttflE>i»*»*rc««r-5# 

SWi, 

ttE^saa^sa^snaftaftwoflr^jt***!* 

ffilEft«MB»0^a:< it> 1 0(4. 3 7W*A:f4^^!y 
< i t>— * ICXJU tf £ A £jS*P U/tX tf -5 
A^JP7T>r/ti, WEft^T^ A*Bfi"r*Bfi3fc2B 
i, WIEBS%ilR»&OBe%iA4%«inEE rStt 
7 7-fAlcA«-T«*^«i, *7-fVl/-#tt, 
mEx;Ut^A»JP7T-f A(4, 77-f/« (m) ix 

jnf-jAjBipaflE (iippm) t&m-e&zmmfty 

7 << / *&tfi* t* ■> A^*P 77-f AOitB icffl I \ 4 

mEBfi*aBoaftict5^T»6ti*«#*fl»^»fE<o 
*«»*«ia±flDfliwj»i3a:««ST*a i . s s M 

m»3t77^ AT**Ci*»«i*«*iMB». 

3 1 ] DQE JtfflS2M0f 1 5 d B T* 4 C i 
£*$8fri-r5fi3RJS3 0EKO%4MIH. 

[HSS3 2] StlEXJUfcf ^A^J(lD7 7>r/^(4. Er 
S»n53S*7 7-f/^ E r»iD7yfl:«»77WA. E 

rSSin^U^-f HSI*5^7 7-fA» E raBAD^JS^S 
ft«»*f5^7r-f/^ E r 5840*^3$*^ 
^V7^^ E r^JbP^^/y >B*7^7 7'f/t*Sa 
ff*i<5Ci£4#8ti-r 4i8*Jl 3 0EK<D3HMI8. 

[R3K5 3 3] mEXJUtr£A»iffl7 7-f/M4E rjgi 
*D5Jt*77-f^ Era^i«I^777 7 
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5 7 0 — 1. 6 0 OMmCDifi^lC&^^^ltaOfi 

ic fe i* * »*s»©fl»f a» t m^i&fkomm m 
omtfi d BaT^^^t^mtr^m^ms oe 

777>f/^y, 1-5 6 5—1. 6 0 0umCD>&S 

imnon 3 5 ] «NEB£%sa e r © 4 1 } 1/2W&S 
*:« 4 1 i3/2»ta*Bfi'r«*a"c**ct*««tr 

-SK** 3 OESSO^ctiflitlo 
[■atS 3 6 ] MEBfittWi E r O 4 | t 1/2 *Wft<!: 

i:-rSiS3R]I3 OEKOttttMtt. 
[fl^H 3 7 3 «0EB£%SI4 E r O 4 I 1 i/2*Wfc* 
a^-T^O. 9 8 Mm»BiB*5H*fcl4E r CO 4 1 13/2 
*ffi£Bfii*" * 1-48 Mm»B*B#iBT**C<fc*:** 
a<h-r^»*Jl3 3 EK<Z)%4MH«. 

m«ai3'8] mEBe%aHiE r<o 4 1 n/2*ffi* 

BiB^-SO. 9 8 /tmWBfi*»iE r<0 4 1 13 / 2 !pffi 
1 . 4 8 AtmWBe3ta<05S*«:ffllV x;U 
fcf-5A56iP:7 7-f AiLT* E r58in53£»7 7WA, 

e raBtt^rit^B-fbttR^f^^^r-f/^ e rmnyy 

U>K*^^7 7-fA**t\{4E rattPTJU^'f h^2f 

[H*3I3 9] fflEB&%»4E r 4 I n/ 2 2pffift 
B^f-SO. 9 7 /AmflfBfi#3MSfc(4E rcD 4 I 13/2 
fpffi^Bfi*"* 1.48 ^mWBjB*sBTft*Ci*«F 
a<fc-f £fft#H3 4EBO%4MBS. 
[»3RJI4 0] fflEB£%iHf4E r CO 4 | n/2*ffi« 
B8S-T4 0. 9 7 Mm«BiB#»<fcE rQ 4 | 13 / 2 ^ffi 
*Bfi"r*1. 4 8 Mm»Bfi*aS©S**ffllV x;U 
tf9AiSiP7 7-f AtlxTE raaP7yfl:«»*f7X7 
7>f/tT**Ct*««4:^--S«*fll3 0iEtEcO3tiilS 

ft o 

[S*3I4 1 ] mEx;Uhf9AiSJn77-f AI4»fflW 
7 7-fAfitfO. 3 X 1 05 JU±Tft«E r^JbnSI?^ 
«rEBfi*ai4E rtf) 4| n /23Sffi* 

B&rso. 9 7 umwafi3t»"c*-5ct*i#a<fr 
mass 4 2] «rExjpe9Aaini77-f/t(4»fiis6«i 

77-fAg««0. 6X1 05 (m-Hppm) tl±Tf 
$»SE r»iPE3E*7 7-f/t-C»U, WEBe*SBI4E 
r <D 4 | W2m$L$:B&tZ> 1.48 u m«B«B#2rC 

[fi*H4 3] «iEx;Utf*AiSJIiP7 7^A(4«flS« 



7 7-f/«#0. 1X105 (m-llppm) UiT 

&*E r*io7yft«S77^/^u, mEBe%a 

14 E rCD 4 I ii/2*ffl*Bfif 5 0. 9 7/im«* 

B-c»*c4:*«ai"r*«3*a3 oEttoftJMui. 

[|§3RII4 4 3 S5Ex;Ut #, ?A^j!jP7 7-f AI4SMSM 
77-fAfttfO. 2X1 05 (m-llppm) UlT 

«*e r»iP7yft«*77^A-r*u, mjEa&ftai 

(4E rCO 4 I 1 3/ 2 S|Mfc*BS , rSO. 9 7Mm«Big5t 
^Tfe^C^^4#ai-r^fi*Jl3 0Etta>%*fMI». 
[H3S3i4 5] mEx;U£5A»»P7 7^AI4#ffitt 
77-fAfttfO. 0 0 5 X 1 05 (m-lippm) tl 
±Tfe£E rSBJP^U^^f h^7^77-fAtfeU, 
fflEBjS3ttRt4E r © 4 I ii/2*ffi*Bfi-r* 0.98 
Mm»Be*5BT*SCt*W»frSB*a3 0EK 
CD^liigSo 

[»#«4 6] «rEXJUt«5A38J!lP7 7-f A(4»ffliW 
77^/«#0. 0 1X105 (m*Mppm) U± 
T*5E rmUTJU?* H*7^77-f/^*y» "M 
EB«B*»I4E r <D 4 I i3/ 2 *ffi*Bfi-r* 1. 48m 
mBBB*il"C**u4:«:»atr*»*a3 0IB1O 

[B#fll4 7] mExjUtT*A38W77-f Af4IWBW 
77-<AM0. 0 0 8X 1 05 (m-IIppm) « 
±T*£E raSJP*«#B<b«#7^»7 7-f/<-Cft 
U, «lEBfi3ft»iE rO 4 | n/2*tt«aBt*0. 
9 8 MmWB^iBTftSclifcttat-r-SBSJlS 0 
EKco^il*lSo 

IB** 4 8 3 SflExjUtr'JA38iP7 7^^«4*flliW 
77-fAl^O. 015X105 (m-IIppm) m 
IT^SE r»lBI*jai#Bfl:**5^*77-f AT* 
StlEa^«:ail4E r O 4 I |3/ 2 ifi$IgtS 1 . 
4 8 umWBIB*iBT»*C<!:««afr*B*Jl3 0 
EKOttBDH*. 

[fS*3g4 9 3 MEx;n;'5A3SliP7 7-f AI49fflSW 
?7<{rt&tfi0. 0 1X105 (m ■ MS P pm) JU± 
T?^E r»JP*;Ua^>f K*7^»7 7-fAT* 
y, «FEBfi*SBI4E rCD 4i n^ffi^HIM-* 0 . 
9 8 /xm^BS5fe^r*^c:<!:^4#ai:^^f»*Jl3 0 

immms 0 3 mExjue-JA3SllP7 7>f AI4WASW 
7 7^/«tf0. 0 2X 1 05 (m-IIppm) 
T*5E r^JUP^JUny^^ ^5**7 7^/^* 
0 , «lEBiBft«(4E r <0 4 | i3/2*tt*BiE-ra i . 
4 8 MmWBfi3t»T*SC: < l:*«Fafc'r«5BI*3l3 0 
EK<Oftii*li§o 

[R#«5 1 3 mEx;nf«5ASJP7 7-<AI4SWiW 
7 7-f/«#0. 0 0 8X 1 05 (m-lippm)Sl 
IT^E r»lP7 % >y Vl^7^S77-f AT»y. 
S3EBK3t«(4E r(0 4 | n^ffi^igt^O. 9 8 
Mm»Bfi*aBT**Ct*»a<k-r*«*3»3 0EK 



(5) 



10-229238 



immiM 5 2 ] iiiiiSxju if 0 Ai&bp 77-f sttttMEft 
7 7-CAM0. 0 15X105 (m-llppm) » 

muwaatm*. e rco 4 i 13 / 2 gKa£Kij6-r-5 i . 4 8 

tfm*a£^?««C&«:tett&-*-«IH&II3 0E1 

7 7^/^0. 3X1 05 (m-llppm) «±T 

r© 4 | 11/2 5gfii€:Jae-r-50. 9 8 « m^aiSTtigit 
E r© 4 | 13 / 2 «pfi[^aig-rS 1 . 4 8 Mm^aSgftiS 
©If«ffll^ui:^ai<!:t«l*S3 0|5K<07tiS 

4it§o 

7 7^A1A«0. 1X105 (m • E§p pm) JU±T 

14 E rCD 4 | n/2^tt*ae-r*0. 9 7 Aim^a&tt 
MtE rCO 4 | i3/2mt4^1!lS-r-5 1 . 4 8 /xm^fflfi 

3tai<!)H»*ffli**cte«atr*iii*a3 oiekco 

[|f;}UI5 5] S!llBx;Hf*ASSJQ7 7'f AI4S?flBB<!l 
7 7^/<M0. 0 0 5X1 05 (m • lip pm) JU 
±-Cfc-5E rSSJP^JU^-f h^f7X^7 7-f ATSU, 
BIIiB®Siti®l4 E r CO 4 | n/2«gffi«-aie-r -5 0 . 9 8 
Mm^i&ejtigt E r© 4 | 13/2 5f fi^aSg-TS 1 . 4 

19 3 OSS&Oftiffltg. 

[fs^ii 5 6 ] sfliexju if <? k%m 7 7 -r /mwaw 

7 7^AM0. 00 8X1 05 (m-lEppm) £1 

±t*5e r^apgHkia^7*;tf5xi&77^AT , & 

U. MEttfittiBaE r© 4| n/ 2 fffi€igt«0. 
9 8 u m&m&ftffiiz E r O 4 i 1 3/2¥ffi^llSt5 

1.48 nm&m&ytmvffimzmi^ctzftmt? 
«ib*js3 oietiojtiiitiSo 

[tt*H5 7] BilKX < )Ut'C7A^JlP7 7-1'AI4ilffiW 
77-f/^O. 0 1X105 (m-Iippm) W± 

U. S?iffiaJg3till4E r CD 4 | n/2ifi«IfitS 0 . 
9 8 tfm^aSg^jli E r CO 4 | i 3 /23M&£at2-f -5 
1 . 4 8 MmSa^Jt3fSCOe5#€:ffllx-5C:<*:«:4#Sifr 
SIHU3I3 OEIEOTfcitNHt. 
[ft**! 5 8 1 fitliSx tf 7 AiSHD 7 7 -f A l4^<ffiM 
77-<Al*<0. 00 8X 1 05 (m-BMppm)JU 

gtII2aig3tail4E rCO 4 I n^Sffil^aig-r-SO. 9 8 
Mm^agJtili: E r CO 4 1 13 / 2 '4Ma£ai£-f -5 1 . 4 

8 ttm^ai23tjlSCOiS#«:ffll\-5C<»:**#§Sfr-5li* 
H3 0Ei£C03tliiliS. 



TSPS^:(4^^-> KSPCO-73lO"JOA (Tm) *^SD 
U&?'J9A8ftl77'rsX£. H5fE7t7 7-f A^a&T 
•5®fi3ti®<!:. ffllElllgJtilS^ecoatfiJtift-^Jt^ftJ 
K T m jS»n 7 7 -f A (c AS4f -S Jt^^lS <!: * e>«: * T m 

3 OEKcottiSiHSt. 

7gPS/i(4f KSPC0-7j(wy^-fe*^A (Pr)« 
^anUfc7'5H**^A35y)P7 7'f/<«h. ffiIIH3t7 7-<A 

«aig-r«ae7tiii:. saieasgTtas^ecoaeTtiii 

*Mt£lfoEP r^jP7 7^AICA84r-57t^fa<!:;!)>e> 

asp r^^IP)t77^'AlS^is*ffll^*cl < i:^§^<tf 

^?>7 7-f /«MHI£ffiO«C <!:$it#M«i:-r*fi*ii 3 

oieiEco*ii*sff„ 

1.51 um^Tif*Iftffl**-r-57^>:77-f/ttii|g 
S«rfflUS-<h*it#mi:-r-5i»*Jl3 0 EK©*!!*! 
So 

[W*ii6 3] t3E^aco3tJiilia5<i:^aJcoA7J7K 

*»#H3 0. 5 9. 6 0, 6 2C0^t*tl^lClHSC07t 
4MB8. 

[H*IS6 4] 3 7BP*/t(4^^-y KgBco4>fc< <!: *> 
— 73 lCXJHf7 A £2SJ>P LfcX JU tf 7 A j£*Q 7 7 -f A 

ic as3tsi*>&coa^3t<£aLTaiguT i . ssw 

T. 

f?lEXJUt*7A^llP7t77-fA<»:UT. 7 7-fAg 
(m) ixjUtf-pA-saPigS (lippm) <hcogT& 
5flM7 7-fAg/)«. &XJHf'?AjSUjP7 7-f/'«oa 

mtfim ^COHfflSiffflJU±CO(i^f ij« <t tt -5 ft 3 CO t) CO 
C x-5 C<h £4#iS£ T S3feiifi73 ;£ . 
[ff*H6 5] aUIS 1 . 5 8/tm»C0»Siaic:*-S^ 
aco<t#3tl=33(t-5S7cifiScofi^#"J?#<i:S/hifigcom 
##"J?§cog£l d BJUTfT-S^t^Sii-r -581*11 
6 4 l£i£C07tiSi!@7};£. 

[fg*H6 6] H0E1. 5 8 u^CO&ftHMM . 5 7 
~ 1 . 6 0MmCD»S®-C*-5c:££4#afc£r-5!i*lI 
6 4 E&e07fciS(iS7j& . 

[fi*H6 7] S5IE1. 5 8 *tmC0a£SH&#1 . 5 6 
5~1. 6 0MmCO^®T*5^«!:S:*#§i<!:-r-5ii* 
H6 4ESC03tli*l73a. 

[H*H6 8] mi^itm^mt^x. '>«:<it>, 3 

795*^:14^ Y-m<T>—?i\Z.W0K (Tm) *^JP 

•saigjt^i:. gtiEae7tai^e>coas3t<»:m-^7t«gfl 
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7»*fcf4^^y KSJCD-^fcy^-k^vA (Pr) * 
r3»ai*77W/tii«|»ftfflt\*C4:tWafr 

i.5i Mm«-c±iiHftffl^-r4^v>^7-r/titi@ 

S. 
[0 0 0 1 J 

ii*»«fccfctttfci*«*aicHU 2 *>[cl¥b< li, 1. 
5 7 0—1. 6 0 0Mm^di1. 5 6 5—1. 600 
m5fcR«lC»*«^J£*itMi-r5 1 . 5 Summit? 

7>f/tJt*i»fij;Wcn*ffli\/tjKW«ajitii»«i*aic 

[0 0 0 2] 

Era»Mlft7 7-fAit«8 (ED FA) 
it. »«fflft7 7>f /*<&€5iSflljfc#*/h£tt*1 . 5 5 

1**. ^(Dfz&b. 1. 5 5 um^^ilfi->Xx-A[Cfc[j- 

is f ^ * c A T v m I C « J£ < ffl 5 ft T t\ 4 o 
[0 0 0 3] iS*?* 1. 5 5 Atm^3til(i*>A^AT 

«kofli*«*6ft*aa*« (wdm) A^oea^ 

OilMI#***** title. WDMfl^lcfclt^&S 

[0 0 0 4] CC0g^lC/£x.SSe5feS?S<!:bT, (1) 
A I £*38*niyfcE rJ8in53E»7 7>f/K€:i||«»ft:|c 

mi\*+ (2) %4m«oft«t(C2ftawb««f^»i a r 

4. (3) E r»ira7sMb«*7 7-f ASUMBflMfclCffl 

(4) hJK0»&*2O0E rSSilD*7 7-f 

[0 0 0 5] (1)T?I*. 1. 5 4-1. 5 6jnm(DVV 
DMfi^$>3pJ»«a*0. 2fiTFlCT**;i£jfif««ftS 



tiTO<5 (S. Yoshida, et al. , "Gain-flattened FDFA wit 
h high Al concentration for multistage repeatered 
WDM transmission systems", Electron. Lett. , vol. 31, p 
p. 1765-1767, 1995). (2) (3) "Ctt % 1. 5 

3 2 — 1. 5 6 fim&WDMm^OW&MMG: 1 . 5d 
BJSlT(C-C**c:i*«estlTl\* (R- Kashyap. et a 
I., "Wideband gain flattened erbium fiber amplifier 
using a photosensitive fiber blazed grating", Ele 
ctron. Lett. , vol. 29. pp. 154-156, 1993 fc«fctf M. Yamad 
a, et al. , "Fluoride-based erbium-doped fiber amp I i f 
ier with inherently flat gain spectrum", IEEE Photo 
nics Technol. Lett. , vol. 8, pp, 882-884, 1996) « 2£> 
lc % (4) Vlt* A I ttsSlPE r*ttl53S3S7 7-f/t4: 

C<fclC<fcy, 1. 5 4—1. 5 6 MmOWDMfg^COf'J 
3 d BfilTCT. kashiwada et a I. ."Gain fl 
attening for fiber amp I if iers", OFC 95, paper TuPI, 1 
995) IC. A I Jt*iPE rE3£*7 7-f AfcPitaBJPE r 
CSS*^^ ^mWi?Z>Zt\z£V. 1. 

5 4-1. 5 6 Mm©WDMfB#COf"JiS«3S*1.3dB iU 
T (T. kashiwada et a I., "A low-noise and gain-flatte 
ned amplifier composed of a silica-based and a flu 
oride-based Er3+-doped fiber amplifier in a cascad 
e configuration", OFC 95, paper TuPI, 1995) \z % 

a i *ssinE rS8*psjE»7 7^/xiPjtasjinE rmu 

5**77-f/t**^-K««-r«ctrc.feU. 1- 
5 3—1. 5 6 Atm<0WDM«#O?'jatfll** 1 . Id 
B1UT (M. yamada et al. , "Gain flattening for fiber 
ampl if iers", IEEE Photonics Technol. Lett. , vol. 8, pp. 
620-622,1996) ICT#3 C <h#^S£ttTl^o 
[0 0 0 6]i!£, (2), (3) fccfctf (4) <03t7 
7 -f t^fc 1 Tbit/S, 2. 6Tbit/sH<£>WD 

IC, ft 1 5 3 0 n m#>«E> 1 5 6 0 n mlCRg£>+lT*$y 
(UiB fft, «?1tratt¥dtt1HRe. LQE96-27, p 
p. 43-48) WDMffiH|-Cttffl-r*a«flfi*«:J:U--JilS 

[0 0 0 7]-S, E ra6iP53£»7 7^/^14, 1. 5 
3-1. 56nm (1. 5 5 ^m«) 0Jflfa«iC<ZMb 
\Z % 1. 57 — 1. 6 1 m m ( 1 . 58 u m«) 0*gfl 
fl*«*Wr*Ct*«ftStlTt^*. J. F. Massicott e 
t al.,"High gain, broadband, 1. 6Mm Er3.+ doped si lie 
a fiber ampl if ier", Electron. Lett. , vol. 26, pp. 1645-1 
646, 1990fc<fctf* J. F. Massicott et al.,"Low noise o 
peration of Er3+ dopedsilica fiber amplifier aroun 
d 1. 6Mtn", Electron. Lett. , vol. 28, pp. 1924-1925, 1992) 

o H2lt C©8ft(J.F. Massicott et a!. ."High gai 
n, broadband, 1. 6m Er3+-doped silica fiber ampl if ie 
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r", E I ec t ron. Lett. , vol. 26, pp. 1 645-1 646, 1 990) IC tb -5 
1.58 u m?tig4I*&isS£jK-r. M 2 lcfcUT£&(i7 
7-f/<lL = 2 0 0m > Jfii^IiL= 1 7 5m. -&mt$i 
l*L= 1 5 Om£>i§^<D«^?iJi#ffl*l$:5j*-r. 
[0 0 0 8] ±!E!t:fcfiStt£ttTO5fi£3fcC01 . 5 8 

[ooo9]i) eesROE rmmyr<< a^ihis© 

£&77-<A©E r© 4| 11/2 «{fcg||g) % 0. 9 7m 
(E r%im7y<tm3k7 7'(/i<OE r © 4 | 1l/2 ip 
(fiSie) , £fcl*1. 48umg (=&7 7-f A©E r© 
4 I 13/2^<a®32) Wb<D<tS^'J. mtJit)<D-\. 5 5 

[0010] 2) i. 5 8 nm&<Dmm&®&mm? 

[0 0 1 1 3 3) 1. 5 8#m»i;6W5WDMif 

*) cttf-e^mv 

[0 0 12] 

aiftli. 1. 5 8 Mmjt7r-<AiiKSS3J;^c:+i^ffl 

[0 0 1 3] *fgW©5JiJ©aB*lli. ¥ffl-CJS^*:Ji1l 
[0 0 1 4] 

SB 1 ©HWIi. 3 78nS7ili^5y KSP©d>fc< i: 
fc-Ta ICX JU tf 7 A &mu b fcx;U bf 7 Amu 7 7 -f A 
t. m&it7 7'<rt&Wfigr?%M}8 I it : &t.. fll!E®)ig3t 
iS^e><DfilllBJti:(H^3t^ttIfHE rM77-f AlcAJft 

«iT, fHEx;UtfOA^UP7 7-fAli. 77^/^ 

(m) ix;Uf7A^JlBigS (lippm) t©8T* 
5fiM7 7-fAl!!l<. giXJUfSAiSiJ^?^ A©® 
ig leffl I, \ -5 ^iBfi*Sa3tai©;ftS lefe t ^ X'& *> tl 5 fa m iJ 

*n#fr s© mm mmm m±©«^? « ?§ t * s a s t & * 

1. 5 8 « m^3t7 7 -f i^gatfS. 
[0 0 1 5] §f?2<DfgiBli. tiHEUfflSSMilA* 1 5 d B 

[0016] mzv&m*. HlIiEx;Utf^A^iP7 7-f 
Ali. E rm\m£Zk-77<< A. E rms\7vit®%k7 
7-T/t, Erfflf^7-fhM5X77^/t, E r>S 

-fi < $^7777-f/'!. e rmiazryv >m^^^y7 
[0017] i&4©fsi£ii. mi^.)v\io hm^y 7 ^ 



^777 7-fA, Er«7 , ;y>St^77s77'fA t 
E r-mH7-)l>7-i bm# : ?*7 7<4/WZ>Mlitl. 1 . 
5 7 0~1. 6 0 Otfm©i&gJiS(c3&£g;5:-5igS©f! 

^icfertss^jsgom^fij^iS'jvK^oe^fUft 

©^#1 d B&TrS>2> 

[0 0 18] ^5(D^WIi. HiJlEx;Hf£Aj3sJjP7 7-< 
A(iE rmSX7»ji y Lm-P7<< AT?»y, 1. 5 6 5~ 
1 . 6 0 0 tf m©ifc£13ei=fc-Sg&5?£a©fI^3tIC*S 
It-5 3*;fcil©{a#*iJ?# t i'Ml«)fi§f «#©£/>< 1 

[001 9] m6<ommt, m&M&ytmit e r© 4 i 

11/2*<&S>fcli 4 i 13 / 2 5|lfii«aSe-r-53tili-C*-5C<!: 
3" -5. 

[0 0 2 0] S7©SWIi. mIiB®!l^3taSliE r©4| 
11/2^.!: 4 | 13 / 2 «{&£ai£-r-S3fc2£©M#£JiH^ 

[0 0 2 1 ] Sfi8©f§l£li. HlGaffitlliE r© 4 | 

1 i/2^fi*S!li2-r 0 . 9 8 tt m^aigJt^S^li E r 

© 4 1 i3/2«ttea£*-« i.48 tf m^ae^tasT* 

U. XJUfcf'7A^lra7 7'r/'?ibT. ErjS0nCX3K7 
7-fA. E r jBJn^JSttHfbftSWf^;*^* A. Er 

•mwyyv y&x^x? 7-f Afe-siwiE r^ip^u^ 

[0 0 2 2] MS9©f§tPili. filiEa^Jtilli E r O 4 | 
11/2'4i&<b 4 | 13 / 2 '4^£fi!lSg-?--S7t2§©M#£ffllV 
l^e9AS»77'fAi:LTE rSJ05IJ$7 7'f 
A. E r^iP^fi£ 7 )-KYb^7J5^7 7-1'/^ ErjSbP 
7^U>K7i7X77'rAfe-5^(iE rmUTJl> ; 7<< h 
5 X 7 7 -f AT* -5 C t. £T -5 . 

[0 0 2 3] 3S1 0©§SI8li. fiiJiESbgTtiOSli E r© 4 

i n/2mfi^aig-r*o. 9 7 tfm^aigTtaiSfciiE 

rO 4 1 i3/ 2 51l<a£®iig-r-5 1.48 tf m^SSSgTtiir 
i;i.t'7A»77-f^i:LTE r^iP^^-fb^ 

[0024] si 1 ©^wii. m&m&ftmt E r© 4 

I 11/2^fiI*aS-rS0. 9 7 tfm^SllgTtiltE r© 

4 1 i3/2^(a*a*S"^-s i-48 tf mt§m&itffi<offim 

£mi\ x;Ulf^ A^*P77-f Ail/TE r^iP7-y(b 
^S^f 7 X 7 7 <i AT* « C £ <h "T -So 
[0 0 2 5] 311 2©S§i«li. gni5XJHf7A^iP7 7 
•<Ali^fflfiB*l7 7>f A^O. 3X1 05 JU±T*-5E 
r ^531^7 7^/^*0. fitJlS®S7taili E r© 4 
I 11/2^^®S-r«0. 9 8tfm^®^JtS-e*SC 

[0 0 2 6] 311 3<Z>5£m±. 9tH5x;Utf7A^J!)P7 7 
-f AliHffifl*)7 7'f ASX^O. 6X1 05 (m-iip 
pm) 1U±T?*-5E r2SJ0536»7 7-f AT*U. 
SlieTtaSli E r © 4 | 13 / 2 '4SfiZ£fiiilg-f -5 1 . 4 8 tf m 
»®Sg7t3i-C* -5 C £ Zftm ii ? -5 „ 

[0 0 2 7] 311 4©^W(i. ftliEXJUtr 7AJS1JP7 7 
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^AIiflW7 7-fAfi^0. 1X105 (m-Iip 
pm) JSLb-C&SE rm&-7yitfy?k7 7'(rt'V$>Vs 
fflEBGttiBI* E r CD 4 | 1 i/2^fit^Sl^B-rS 0 . 9 7 
MmflfS6fi*5li-C**c:t*1Sa4:-r*. 
[0 0 2 8] Si SCDSSUSf*, «fiISx;ut^A^P^r 

4rti*mmw}7 7'(/ i tm&o . 2x1 os (m-n P 

pm) 1U±T&£ E r^iP^u/^fb^^T^AT&y, 
1fflEB£S%3Hra: E r<D 4 1 w/z^&ZB&TZ 1.48 
u m »Bfiftar* £ C 4: g& <h t £o 
[0 0 2 9] ^1 6©3M1[4, flflEXJHf9A»SP77 
-f Afil|fflSM7 7-f Aft&JO. 005X105 (m-S 
g p p m) fil±T»* E r SRiPyJU^-f h«5X»7 7 
-f AT*y. fflEBKftsBttE r<D 4j ^^SpfiSBfi 

■rao. 9 8Mm»ae*5»-c**ct*wat-r*« 

[0 0 3 0] Si 7 08*11 mflHXJUt'OA^lJP^T 
-fAIJ»iK7 7^/«a«0. 01X105 (m • MM 
ppm) Ja±T**E r58Jny;U5-f h^7X$77>f 
AT&y, BflEBiSttiBtt: E r©4| i3/2*H&£B£e-r 
£1. 4 8Mm«Bfi*;re»*Ci*«»&r*. 

[0 0 3 1 ] Si 8©3gWli, IKlEx;i,tf$A»iH];7 7 
^A(^lft7 7^A1^0. 008X105 (m-S 
iP Pm) U±"C»* E r»a*jS#Kfc*#^*3R7 

7* A-c»y* meaexsaE rcD 4 1 n^gna^a 

[0 0 3 2] Si 9 4>R0](*« WHEXJH;^AJBJP7 7 
-f A(i^fiBffS7 7-f/K«««0. 0 15X105 (m-S 
Ippm) OITME raSlP^ja#K<btt*^^3R7 

7-f/ve*y. mEm&ytxitE r <o 4 i i3/ 2 *ifa£B 

fitSL 4 8 * m»afi#ST»*C£*««£*- 

[0 0 3 3] S2 OORBIt mEx;Utf«5A»*P7 7 
^A(i?I«7 7-fAI^0. 0 1X105 (m ■ S3 
ppm) 6l±T»«E rSSJP*;U3y^--f H/f^X*7 
7*fAT*y, H9EaSft2£liE r<D 4| 11/2 ^{4&a 
fi-r*o. 9 8 Mm»BfiftST**c£*«««fc-r 

*. 

[0 0 3 4] S2 1 «FEx;l/t9AaBDP7 7 

-f/tl4fHlW^7^f Al^O, 0 2 X 1 05 (m-11 
ppm) tt±"P»«E r»Jp*;Uzj^-f 

7-</tTfty. ffirEaexauE r<o 4 1 13 /2*t£E*a 
et^i. 4 8 Mm^a^3t^T^aci^i#iai:-r 

[0 0 3 5] S2 2(0*BH(i, mEx;ue«5 A**P7 7 
•YAIiHffiW7 7'fA1^0. 008X105 (m-S 
Ippm) U±T?**E r^ifl^^U >I*7XS7 7 
-f AT?*y. gBEBettiRttE r<D 4 i 11/2 m^®e 
tSO. 9 8Mm^ae*^T^^C<h^!f#Sii:-rao 

[0036] S2 3(ommt. mEx^ec? AJRJB7 7 

^/Kf4^iffiW7 7>TA^0. 0 15X105 (m • S 



iPPm) 6l±"C*«E r»77'J>S^7XS7 7 

-fAT*y, nEae^aaE ro 4 1 i3/2*£&£a^ 
4 8Mmwafijtai-c**c:t*««fr*. 

[0 0 3 7] S2 4<DfgWI£, MEXjUfiFASMlOr 
-f^(4WffiW7 7>fAft^0. 3X105 (m-lip 
pm) JU±T«SE r*iP53i»7 7^A-C*y. WE 
afi*^l4E r(D 4 I ii/22|6(ft«Bfi-r*0_ 9 8 W m 
ffitKXIt E r CD 4 | i3/2«tt£a£ a r« 1.48m 

[0 0 3 8] S2 5<Df£Ef*. «rEx;n;^AS(Wn7 7 
^/^liflM77^AS/i<0. 1X105 (m-Iip 
pm) Ja±T»SE r iBJP7!yft«l3R7 7-<A-e*y, 
BtfEB^^Ii E r <D 4 | 1 1 /2«pffi t Bet" * 0.97 
Mm»Bfi3t3ii: E r <D 4 i i3/2*£te£B£g-r& 1 . 4 

[0 0 3 9] S2 6(D^WI4, MEXJUfcf £ A58JP7 7 
-</t|J«MM:7 7'fA»*tO. 005X105 (m-S 
S ppm) !U±r^^E r^jtlP^U^-f h^f^^m^7 
-fAT*y* WEBS*SK(4E r(D 4| ii/2«Ptt*B*B 
t^O. 9 8 *tm»BitB*aBtE rO 4 | 13 / 2 «pttta 

fi«i. 4 8 tim^m&yt^<Dmm&m^z>z£&<& 

[0 0 4 0] S2 7<DS§Wli, KlEx;Utf"5A*iP7 7 
-fmfiW7 7-<Ag^0. 008X1 05 (m-S 
IPPm) J»±-C**E rSflBflsfcMWMf^X*:? 

7W/xt?*y. ttiEae^aiiiE r^4i n/2*tt*a 

g^O. 9 8 MmWBfiJtSBiE rO 4 | 13/2 «Jfiffifc 
Bfi-TSI. 4 8 UrnWBbl&ift»<Dm&&m^*£.£& 

[0 04 1 ]«2 8O*«lt mEx;Hf-5AaSiP7 7 
-f/X|£!MBW7 7-f AS#0. 0 1X105 (m-H 
ppm) JU±-C*SE rSBJPAJUa^-f K#5vWR7 
7>f AT&y, BOEBIg^liE r CD 4 | n^SfMftSB 
fif*0. 9 8MmSag«iEr0 4| 13 / 2 $M 
Bfi-TSI. 4 8 Mm«BiB30i©W#*fflO*C£* 

[0 0 4 2] S 2 9056^1*. IWExjUt^ AJBM7 7 
-</ 1 «ttSSflBW7 7-f /t*A*0. 0 0 8 X 1 05 (m-S 
ippm) JU±-C»* E r3SJn7 % >U >8^ # 7^S7 7 
-fAT*y, ffilEaBttSf&E r(D 4 | 11/2 ^tt^Ig 
t§0. 9 8 Mm^ag^taitE r<D 4 I 13/2 5g{a$a 
4B-rai. 4 8 Mm^Bta^cDil#^ffltN^c<!:^4S 

[0 0 4 3] S3 0CD5gEf£, A*%«r*K<Diaft«« 

ic#s-r«#asw«fc. «rE#»ffli^sm*a*i**»s 
E*ao*«i(iw*6a*sn«»flr^ft**a'r-5$ 

oT* mEJfc*<f»©d>*: 
ICX^U If O A £3M)P U7t x;u fcf £ ASSJlP 7 7 -f A i , 
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S©®li27t<!:{i^7t£li1JEE r 
Jt^lSt. *7-fV SiHHxjuffAjgsiP 
(m) ix;nf>A^*Pigg 
(lippm) t03ffi-C*SIHie*l7 7'r/^*t. H 

[o o 4 4] S3 i ©nuni*. ta^mmmmmat i 5 d 

[0 0 4 5] S3 2©SSSJ3li. Si)EX/Ufcf9 ASgsiP? 7 
-fAli, E riSljn5^7 7-<A. E rmR7vfttto& 
7 E r ^JJBTMU^-f hM7777-f/t, Er 

^iP^fig»K<k^m^^^7 7-<A. E rmim^ju^<f 
^1*1*7X7 7^/^. E rj&bn^yy >^7J*7*7 

7 -f/^ &stf n« ^ i -s. 

[0 0 4 6]g3 3OSWIt Btl£x;Hf7A^llP7 7 

-c/^iE rasiiiis3S3R7 7-f^ e r fam&mtmvfo 

M7X77-</^tli E r ^lM7y U >S*77.7 7 
-f/X#>e> 1 -5 7 0—1. 6 00 /xmroifigl^lcfe-SS 

g©«^? 'm©g# 1 d BJUT-CS>-5C<t$4^<h-r 

[0 0 4 7] $3 4©fgl|>JIJ. SflEX,/|/eC»ASRi»l7 7 
-</MtE r^SP7-y(k%7 7'f A&-5UI4E r^iP^U 
7<hM7X77-fAT*U. 1 • 5 6 5—1. 6 0 

[0 0 4 8] S3 5©3§fBli. SGEEft&7tfI(*E r© 4 

[o 0 4 9] ^3 eoxHi*. imeaG%aaE r© 4 

[0 0 5 0] S3 7©5SWIi < MEfkfi%SI£E r© 4 
I ll/2*ffi*»fi*-*0. 9 8um$iijg7taS*;tliE 
r© 4 | 13 / 2 'i«ffi$Sjiig-r-5 1.48 um^i&igitaiT 

[0 0 5 1 ] S3 8©fgW(i. ttieaSTtiSliE r© 4 
I 1l/2*itit€:gilie-f SO. 9 8Mm»l!ie3t3S<!:E r© 
4 I i3/25p^$-ae-T€. 1 . 4 8 MmtMM£ft3K>n£- 
£flHV x;Hf^A3SJP77-f/Xtl,T. E riSilDSSS 
$7 7^/^ E r jSJP^Jffi^^k!(Sl^^7^7 7-f/^ 
E rjSAP7S/y>IMf7*7 7-fAfc*l,\|iE r^*P^ 

[0 0 5 2] S3 9©9e«M:. B5l5SlS7tj®liE r© 4 
I n/2«Wtt*afi-r*0. 9 7^m^liS7ti!i*fc(iE 
r© 4 | 13 / 2 ^ffiS:atg-rs 1 . 4 8 w m^SigTtifgT 



[0 0 5 3] S4 0©56WIS» ffll8BE&e%iBli E r© 4 

i ii/2tmaeae*-<& o. 9 7 Am?&asg7t;s<i:E r© 

4 I i3/23l{a£S)&r-5 1 . 4 8 ttm^®l4g7taS©eS# 
SffllV x;Hf'5A;SsilP77'f A<hUTE r3SJU7y<b 
V&kX 5X7 7 4 /VV&ZZ 

[0 0 5 4] S4 1 ©»Wli. BaiHx;Utf«5A^iP7 7 
-f/t!4»flStt77-f A1*0. 3X105C11TS5E 

r£2in:5XK7 7-f/Vr&U. S5E®>ig7t3lli E r© 4 

I 11/2'^fiI^aS-rSO. 9 7 Mm^ai2>fcai*-5CA: 

[0 0 5 5] S4 2©S§Wli. WEX.IUf'J'AaiJP^T 
-fV*(4t¥ffiW7 7-f/<fi;&»0. 6X105 (m-Mp 

pm) JU±TA*E rSSJP53l»7 7-f ATSU, SUE 
aS^liE r© 4 | i3/25Sffi^afi-r4 1 . 4 8 nm 

[0 0 5 6] S4 3©S§Wli. S!lEx;i/tf^A^iP7 7 
-fAIilHlfl*)7 7-<AR^0. 1X105 (m-Iip 
pm) KLtT»5E r^iin7'>'fk!|ai^7 7-f ATSU. 

inEneftaaE r © 4 1 u/2w&6b&-*-£ 0.97 

[0 0 5 7] 14 4 t5ExjHf£Aj$J)P7 7 

-f A(43|fflSW7 7-f AR**0. 2X105 (m-lfp 
pm) Ja±Tft*E rSSSaiP7!yfti»»7 7-fAT*U» 
SiliBlUS^aifi E r © 4 | i3/ 2 ?P{a«:aS3-r 0.97 
Mm»«fiJieaiT**Ct*1*«4:-i-*. 

[0 0 5 8] S4 5©5SWI4. SilEx^tOASRilP^T 
■< /HZZH&fti7 7 *( rt&tfi 0 . 0 0 5X105 ( m • B 
Ippm) JSL±^»*E raSiD^U^-f h7J'^^m77 
-f/<-C»y. SQE&ftiBttiSI* E r© 4 i 

[0 0 5 9] S4 6©f£Wli, SWEx;n£«>Aas4n7 7 
«<AfiSHiW77-f/*SA*0. 0 1X105 (m ■ fiS 
ppm) miT&SE r^JjOT^U^-r KA'7^7 7-f 

y<T*y, stEasgTtaiii e r© a \ n /2miSL%®&-t 

•5 1. 4 8Atm^aSg7tiST , fc-5C:i:€-!|tgi<i:-r-5. 
[0 0 6 0] S4 7©SIWI4. S!lEx;Ut'^A^i)P7 7 
■i AI4S¥fiEW7 7-f AR**0. 0 0 8X105 (m • M 
ippm) JU±T**E rJ8M**#»b*Mf5**7 
7-f AT-feiJ. StJEa^JtSli E r© 4 | 11/2 ^fil$a 
E-T-5 0. 9 8ttm^atHjt51-C , fe-5C<i:*!t#SS<!:-r 
•5. 

[00 6 1 ] 14 8©5BWI4. StFEXJUt* OAJSsJHl? 7 
-f AlilSHI6*>:77>f AgtfO. 0 15X105 (m-a 
S P P m) Ja±TA-5 E r Sftl&SjHMbttJf 7**7 
SiJEaig7til(4E r© 4 i ^sgttfcB 

"So 

[0 0 6 2] S4 9©^WIi, S5Ex;Ubf ■?AiSSP7 7 
-f A(iHffia*|7 7^ASA?0. 0 1X105 (m • Sfi 
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ppm) Ja±T**E rW^^^^^^n^T^? 

r-r AT*y. webs^^e 4 1 11/2 ^fit^a 

[0 0 6 3] 315 0<D$£Wl*s flMEXJUt; 9 ASM? 7 
^fAli#IW77^AM0. 0 2X 1 05 (m-Ii 
ppm) JU±T&-5 E r^iP^JU=3^-< K#^A^:7 
7*f AT&U. WEBiBftSHiE r<D 4 | 13 / 2 *lft£B 

[0 0 6 4] S5 1 <ommt, WK±JUIf£ASSiiq7 7 
>f Af£l?ffift;7 7>f A^#0. 0 0 8X 1 05 ( m -a 

ippm) &l±v$>z>e r^myyvymfiyxm?? 

-f A"C»y % 8ffEBjSft3gti:E r CO 4 | n/2*fi*Bt8 
"T^O. 9 8 MmSig^-C^SCi^S^tSo 

[0 0 6 5] R5 2.0»nit H3IHx;Ut^A^iP7 7 
-f Ag^O. 0 15X105 (m-B 
IP Pm) U±T*«E r»HP7^y >K#^AIS:77 
^T*U, fltEBe%ili»E r<0 4 | 13 /2^fit^B)iH 
4 8 Mm»iB*iB"C»SCt41iatt5. 

[0 0 6 6] g5 3<D¥£BM\Z % «lEx;ue-> 7 
*AIM|ffliW:7 7-f Afi#0. 3X105 (m-Iip 
pm) JU±T*4E rSSJn53l*^7W/t-C»y, USE 
BitS^sHIiE rO 4 | n/2«»ffi«lffl*B , r* 0 . 9 8 Mm 
WBS*iS4: E r CD 4 | 3 / 2 5p{i^:B^-r^ 1 . 4 

[0 0 6 7] 315 4 0^11 mEx^e*A»iD7 7 
-f A(iWfiBtt7 7>f Aft*«0. 1X10 5 ( m .H 
P Pm) W±T*--5.E- rJBJn^yft«l»7 7-f 
y, ttEBiEifeilitt E r(E> 4 | 1 1/2*41 tBfiSf* 0 . 
9 7m m*|IBiE3fc3(<S: E r <D 4 i i 3 /2*fit£B^-r£ 
1.48 MmWBfi*5H<0H«*fflt\*Ct*1Safr 

[0 0 6 8] 3fS5 5©*Wli. mEx;Hf5A*ai7 7 
-f A(iSHItt;7 7-f A*W*0. 0 0 5X 1 05 (m-M 
ippm) JU±T&<5 E rSSJU^U^-f h*77*77 
-fAT&y, ItEie^iSliE rO 4 | n/ 2 ¥fi4ig 
■T-5 0. 9 8 /im*Sfi»iBi E r flD 4 I i3/2iffl*JB 

erai. 4 8Mm»B«B*iBow**ffl^*ci*it 
[0069] ms eommz* ma^eoAsnmyr 

<< AI4HffiM7 7*f AftftfO. 008X105 ( m • ■ 
IPPm) U±T»*E r*ft«fctt£jS#;tf5*5R;7 
7-f A^fcO. ffiEBfi#SSttE rO 4 1 n/2*ffi*B 
ta-T^O. 9 8Mm*BtB*aS<kE rO 4| 13 /2«pffit 

Biersi. 4 8 iim^m&ytmcDmm&m^&ztG: 

[0 0 7 0] ms 7<Z>5BWfi* MEX^tf9ASS«I7 7 
-f A(4WfiB«7 7-f Aft*«0. 0 1X105 (rrrli 
ppm) 1U±T&& E r jSJpajm^^f K#^*X:7 



7-fAT?*U. fflEB£3ttKf*E r<D 4| j^SMttSB 
fi"T*0. 9 8 MmWBfiJtatE rGD 4 1 13 / 2 *ffi£ 
Bfi-T*!. 4 8 Mm«BK«»BK#«ffll**;:<fc* 

[0 0 7 1 ]l5 8^fJ, S3Ex;Uhf^AiS*a^7 
<f Att«Hffltt7 7-f Afi£f0. 008X1 05 (m-a 

ippm) Ja±-r*«E r»in:7yy >g^xi77 

*f AT&y, ffirEB£3tiKI2E rtD 4| ii/2*{4£Bie 
t50. 9 8jxm»Bfi#«£E r© 4| 13 / 2 *tt£B 

fi-rai. 4 8 »m«BiB#SB©W**m**c&*W 

[0 0 7 2] §15 9(DfS^|£. mE**«BPtL/T» '> 

(Tm) *SSSqLfc*>y*A58aP77^Ai:* «FE>ft7 
7*A*BBr*Bfi*3B<fc. nEBtBfta^&OBjS 
fttOTftSWE T m^SP 7 7 *f A ic AM*" « 
<t^Sa:aTmJBiq3tt7 7'<Alil|»tfflt\-5Ci*« 

[0 0 7 3]S6 0O^[t WE*li«»iUT, '> 

A (Pr) «r»jPU*:^-b*$;AaBiP7 7-f At, US 

E«77-f AtBfi-rfiBfijtat. titEBe%s»& 

©BiBfti:«^**WEP r j^P? 7^ A(cAS«-<Stt 
*#Bkt^6ft*P r»lp*7 7>f A«|«»fcffll\SC 

[ 0 0 7 4 ] ff 6 1 OKHtt. MEJttflMflSt L/T, 4> 
ft<tt>, ^v>-^7-f AiU«8*ffli\Sc:t*4#ffl£ 

[0 0 7 5] S62(D^lt flrEttttMat LT, '> 
ft<tt>, 1. 5 1 Mm*T««fWH*#-r«5-*>:7 

7-f AiiM»*ffli\*ct*is«ira. 

[0 0 7 6] $63 <D5BWI£, fflEXBUDdfciVilIflS&d 

flr**aflE*B*-r**RTKa*«*f»Aati-ci\*c: 

[0 0 7 7]S6 4O^lt □ K» 
0^«C< t *>— *-rcx;Ut«> A«:iBlPLfcXJUt;«5A» 
JP77*fAfc % BS3taS^6<DBfi**aUTBfiUT 
1 . 5 8 wmW(05ttS«(c**«^*«l|»«-r**7 7 
^AtgiH^iiT^^T, WEx;Hf*A»iP*7 7-f A 
tUT, 77>fAfi (m) £XJH;$A*ifl5M[ (II 
ppm) < i:(Dg-e^§flM7 7"</ 1 (S^ Rx;Ufcf£ 

a^jiq 7 7 -f a ©as lea i \ « MEB£%s«>a&s icfc 

[0 0 7 8] »6 50j6Wlt WE1. 5 

[0 0 7 9]«6 6O»«lt liei. 5 8#£*CD»S 
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*&M . 5 7-1. 6 0 *™<D : &m*iiV&ZZ£$:ftm 

its, 

[0 0 8 0] me KOmmt. S9E1 . 5 8umOiS^ 
. 5 6 5-1. 6 0/Am<D&;gJgfcT&5C 

[0 0 8 1 ] §5 6 8tf)5gWI4, t51E3t±ii|iSP<hUT. '> 

(Tm) ^iPU/i:^U^A^j!lP77-f A<b, WE3t7 
r-f A*BfiT*Bffi#i«4:. mEB£%3Uf>&4>Bfi 

[o o 8 2i S6 so^wri. m^mmmtux, & 
a (Pr) taiPLfc^-b^yAssim^z-fAd:, m 

[0 0 8 3] *7 0<D3gf«(4, StlE^liitiaS^bT. * 
^>77*AJt«H*m*«C4:*:«»4: 

[0 0 841 S71 CDKna. MIE**Wtl/T» '> 
a<4t>, 1. 5 1 Mm«Ti>MfW?l*«r*^>;7 

7 -r ajmmss/b t \§ c t *«sat r So 

[0 0 8 5] 

[SSW(7)Hffi<DJ£Sg] 0 3-0 5(4, *%^<^1 . 5 8 
Mm#*^7-f Ai||«»C!)»*t(lja*sr. 
[0 0 8 6] 03 l4m*B*aSR, 0 4 (4»*aiB3R* B 

»*P*77-f Al 14. E r»iP53E»:7 7>f 

A, ErM7y<tM7 7^1 E r aBiPrJU^-f h 
#^*^:77-fA, E r»ip*;bay^ K#5**:7 
7-fA % E r*ap»ft:*^J«#*f^>UR77^A % 
14, E r»iP7!yU>BW^;**:77^A*m*«o B 
8*S2A, 2BI4, E r»jpJt7 7-f A 1 ^AWT* 
0. 9 8MmW*fcl41. 4 8 ^m^= (E r^JP55?^ 
7 7-fA, E r»iJPT\JI/5*f K#7XI77^ A, Er 
attP^Ha^-f K*f5**77-f A. E r JBARBfttti 
*fiE#*5A»7 7^fASfci4E rsap^u/uvsw^ 

7S77^A, 0. 9 7 /im^^^:{41 . 4 

(E r»ttP7ylb**77-f A) CDBfiftt»±-r*. 
&atS3A, 3 BI4fi^3te£Bie**^»LTE r^jp 
*7 7^1 ICAWT4. ft7-fVl/«^4A, 4B 
14, *7 7-fAflMB«(0*fi*»iL*A:»lcE«Stl 

So 

[0 0 8 7]*^(O1. 5 8/im**7 7-fA«B8 
<D*§8*(4, E rjS4P*77>f Al <D77>f AfitE rjS 

up»aoa*as-r*tc*icfca D jut, 77^5 



[0 0 8 8106(4. E r»HP5*5R77-YAOBK* 

^77<A077-f AA(4 2 0m» ttH 1 . 

8%, Ayht7»ftB1. 1 3 um. A I ^SPSS(4 
4 0 0 0 0 w t . p p m, Er 3RAPSKI4 1 0 0 0 w 
t. ppm. Be»ar41. 4 8/im9, ®]em(40 3 
lC5R-T«|*B«B»*fflt\fc. ftfc, E raSiP53£3K:7 7 
^©7 7-fAS2 0m(4. ilfiKDI. 5 5/im»)t7 

7-f A**»icffli\6n*»aT»*. 

[0 0 8 9] 0 6 rc^-r<fc^(C. Bfi*SajS««3 — 4m 
WSB©£«MC1 . 5 7-1. 6 0MmOiSg^fU?§ 

OTacft*ct#»** 0 u*u ctie>o^7*fA 

*T(4, 1. 5 7 — 1. 6 0Mm©aft«TRffl»ftffl 
(1 SdBBLh) afl»&titti\. aw 
©1. 5 5 MmW*7 7-f A*H«lcffll\6tl*77-f 
A«T(4, jtfflWJttl . 5 8 Mmflf3te7 7*fAit«B«: 

[0 0 9 0] 0 7(4, H3-B5 0ae-Cffll^«WtlC 

fcux, 7 7-f/^«icwr*itMwa<DaEft<D— 

to fcfc, B£%5MEf41. 5 8Mm»oa«*TH» 

#¥£lcfc£fBicg£b/io 0 7fc*rfJ:5fc, 77-f 

A*tfi<-rac<t(city. i. 5 8Mm«<Dfiwjai 
^iuiip-rsctatt)**. tats, jwiMtti. 5 8 

Mm*ft7 7-f A*««*j|3EJl-rafca&fcf4. E r SIMffl 
3t77^A^Ig^/t7y-^lc^^C4^t)^o 

[0 0 9 1 ] tC5T, E r^AP^t^ 7 ^/^7 7-f A 
HI4, E raamt77.-f^©E ra*iMl:*jS<ttS 
Z(DrcV>, E raBJpJt7 7-YAOllfiBWa:7 7^ 
Aft*S"TA5*— *<fcl>T\. E r iSSPft^'f AGO? 
7-fAfi (m) tEr^iPigg (wt. p pm) (£>IS£ 

[0 0 9 2] 08, 09(4, E r3RaP5K»7 7WA-C 
1. 5 8 *mm#*mwma>a*i9M£ C7 7-TA* 
XE r»gg) a)B§«*^"T. 0 8(40. 98/im» 
©BiB#fcfflOA:«&* 0 9(41 . 4 8Mm®GDB£H5t 

[0 0 9 3] 01 0, 01 1 (4. E r*lPZ7yfls«l3R:7 
7-fATl. 5 8 tfm»af«»TOWfl!>««iJ»i: 
7-fAfiXE r^jPSSJ OHR*St. 01 0(40. 
9 7 Mm*OB4B3t*ffll^fcJi^ 01 1 (41 . 48m 
m«<DB«B**JBl^*:J»^C*S. 

[0094] 01 2. 01 3(4Er mUTJl^'t h*' ^ 
^77-f/«1 . 5 8 m m*?PfiJtt*P£B*<D{|^¥ij« 
£ (7 7-f/^XE rSAPXA] <DB06*SVS\ 01 2 
(40. 9 8Mm^ig^ffit\fci|^ 013(41. 
4 8 /im»oaBft*fflOftl|^T**. 

[0095] 01 4. 01 5(4E r»JPBMb«!l£J5E#*f 
7^77^AT1. 5 8Mm*#?y»¥SBS<0fi*PJ 
»<fc (77-fAlXE rSAPXS] 01 
4(40. 9 8Mm^ig^t^l|^ 01 514 
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1.48 Mm*G>Bfi#*fi!l\fcJ§^-e»*. 
[0096] HI 6, @1 7l*E rmMJU^-j-^f K 
^7XI77^AT1. 5 8 MmW#?iJ»*pSBS<JMM- 

1 614 0. 98Mm»OiS*«ffll*l|^ H 1 7 (4 

[0 097] M 1 7, HI 8teE r»lP7*>U>K*^ 
X$77-<AT 1.58 m m ^Wi^^COm^m 
£ C77-f/«XE riSADSK] <DH«*3itr. Si 7 
140. 9 8am»©afi*Sffll^l|&, H1 8 1*1 . 

4 8 umW(OBtB**ffll^J»$T»«. 
[0098] 01 9, 020 (iE rSBJP^yUVBjtf^ 

7 7 -Y AT1 . 58 m irifttff IK#¥ j© B$^)ft^f Ut# «fc 

[77^/«xe rmmmi omm^TjkT. 01 9(4 

[0 0 9 9] HfflM^l. 5 8/imffft7 7'fAaMia 

Ti4, awi 5 a BJa±©«^fij»OTi*sft*. ceo 

5 d B<OB»i<DSjSICj;oT*«>&na [7 7-fAg 

t>%, 1. 5 8 iim^ft7 7<< /KHIMSfCfcHT. fa* 
?|J*1 5 d BJa±e»*fc»<7) C7 7>f/«XE rSAD 
XK3 (4, 

E rSMlPE3S3S7 7-f/^ 0. 9 8 tim^mf&<Dm'&~> 
0 . 3 X 1 0 5 m± 

E r.aSjpS3i»7 7-f 1 . 4 8Mm*=BIEa)»&- 
0 . 6X105 KX± 

E r»jP7-yfb«*7 7>f/t, 0. 9 7 0mffiB!gg>Jt 
0. 1X1 05fil± 

ft- 0. 2X105 a± 

E r^jt)H^;U^-< h*7Xl77^fA, 0. 9 8jim$ 
iBOil^- 0. 0 0 5X 1 05 a± 
Erar;i/7^W7XI7 7'1'A, 1. 4 8/imS 

aeoaft- o. oixios a± 

ErM{ki»MM77l7 7>rA, 0. 9 8Mm 
*BBfii<DJ*ft— 0 . 0 0 8 X 1 05 JU± 
Er»<k«!M^7XS7 7^A, 0. 9 8 Am 

flfaaowft- o. oi 5xi o5 m 

E W7^7 7^A, 0. 9 8m 

m^BSODifft- 0. 0 1X105 Ja_h 

E r»JP*;U3^±>f H«77X7 7^fA, 1. 4 8m 

m»Bfitf>»ft— 0 . 0 2 X 1 05 iU± 

E rSSJP^U/U >S^77S77-fA, 0. 9 8/img 

B*E<D*ift- 0. 0 0 8 X 1 05 JJLt 

E raBiP7^U>M*^^»77-f/t, 1. 4 8/im« 

aB<D»ft- 0. 0 1 5X105 fl± 



[0 10 0] fcfc, (7 7-fAfiXE r^JtiQ 

BR] <DIS<£I4, 7 7 (l£JS#r^m, 
* h^7ifi«) , A I mumm (E rMEM77^r 

(E r»jP53J«7 7-f AO*) , #^>Ufija (Er$ 
M7yft*»77>fAO*) , BS*;i «Wr*BB* 9k 
SIS, S^IrJBS) UlCfcUS^iW-So Lfc^o 
Tv Bfi^a-^7 7-f /X/t5y-#*lC«t-DTtt, (M- 
fU»1 5dB^Mt§ C77-f/«XE r^AOig 

[0101] B5lC*r»*iMi3R*fflcv B& 

3tiS2 AiLTO, 9 8££:f40. 9 7 m mSgOBfBft 

**sfe-r safiataB* Be%s 2 b <t lt i . 48^ 
^oBe3t^%&-r<5Be3t^fflt\5ii^ s/ti*, 

Bfift38 2 AiUT1 . 4 8Mmflf©BiEft***-r* 
BtBttiB* Bfi3fesB2 B£LT0. 9 8£;fc{4 0. 97 
M m *OBIB**«t-r *aeftSK*ffl l\^»*-C«4. 
0. 9 8 Mm*B*-5l\f40. 9 7 m mWBfiJfciB;&*±$> 
Bfi#S<fcfcy. 1.48 Mm«atB%3uPBJB]£%a 
ia*»ft*«aD*fc». E r3BJP53SSR7 7^/^ Er 
»iP7yft1ft»7 7-f /t, E rSRiP^I^-f btf^^Zk 
77<<rt. E r»MKft«^jai#if^*^7-fA, E 

raBJp*;HJ^-n«^x^7^/^ E r»77 
l J>B*^^*7 7^f/ , «rc45lt'5 1 . 5 8Mmf3t77 
^/^BfSlCfclt^fs*?!]^ 1 5 d BJ2Lt£f55fcAfrtf> 

C7 7^f/^«XE rjSiPa*] (4, «-*037 7>fAfCfc 
it§0. 9 8 Mm£3(,M4 0. 9 7 MmflfBfi^SfeftlC 

[0102] H2 0I1 E ri8tt5K»7 7-f/<*fflC\ 
&1. 5 8Atm»3t77^AiHi»lC*5rt«85ftWDM 

(4, 1. 570. 1. 574, 1. 578, 1. 58 

2, 1. 5 8 6, 1. 5 9 4, 1. 6 0 0 MmT^ o 
77-fy«li2 0 0m, ItfflftMttl. 8%, *yh 
3*-75Kai*1. 13 Mm, A I i8JlP»ft(i 4 0 0 0 0 w 

t. ppm, Er^Dlglil OOOwt. ppm, B 
£sftfi(41. 4 8/im^ BIBSI4B 5 iCsSTSR^filB 
fiSStfflOfco C7 7-f/tft (m) XEr^SPSS (w 

t. p pm) ) Ofiil£2 X 1 0 5 -C^-5o 

[0 1 0 3] U2 1 It. E r»to7*fb»3R:77*f/** 
fflt^T«J5EUfc1. 5 8 Mm*»3l£7 7-f A«MB8fC43[* 

"To S-fa^;JS^I4, 1. 565, 1. 570, 1. 57 
5, 1. 580, 1. 585, 1. 590, 1. 59 
5, 1. 6 0 0MmT&<5o 7 7>f Agfi 4 0 m. Jib® 
*T*»J0*2. 5%, *yh*7»fili1. OMm, Er 
36AP8ft(4 1 OOOwt. ppm, BS>&:ftf4 1.48 
Mm^, Btg^|4^5 (C^t-3K*lplB^S^fflC\^:o 
[7 7-fAl (m) XEr»gg (wt. ppm)) 
OffiteO. 4 X 1 0 5-e&3o 
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[01 04] 020, 021 iCjjt-Tcfc^lC. WDMff# 

tmtm^mmmnm it. ®ii&i?t®m£®m-?%z\ 
tic«fcy/jv$<t?^«c<td««-^s. Sfc. ^<-o&<d 

WDMli*!-<Di@lHH8MC«fcy. WDMfHf|C33(7-5&:* 

»s©ra^?'j?#£§'h&s<D{i-^fij?§0>gx (d b> 

t. WDMfi^-WfimtBmY (dB) icDHlcli. 
[0 10 5] 

Y^X+ 1 - (1 ) 

[0 10 6] ££u ±I2H<IiC (1 ) lc«fcij, E rjSSJiO 

1 d BiUrtlc«:^«t5(caiS3t?Sg*SS-rntfJ:t\C 
£###•5. T&t>*>. 1. 5 8Mm«3t7 7-<Ali1i 
fUCfcUT. WD M{i-^rcfc(7-5&*ifiSOTff if fitft,*: 
S/h&S<Dfi^;fiJi3©ig£ 1 d BJyTTffiffl-Ttlli. ?IJ 
%mmtfi2 d BJUTtfc-SUfflWfcl . 5 8wm«7 

>ii±. e r mm^zk? 7 -4 rtzm^tt? r -< 

STIil. 5 7-1. 6 0 /imOaS^HEWWDMd^-lC 

ft7 7-f AJiiUfSTIi 1 . 5 6 5~1. 6OO»m0a 
S^CDWDMfl^-lcMLTjlfflTS. E r^iB^U^-f 
h^5^^7 7-<ATIi1 . 5 7~1. 60/tm©igg 
ig&CDWDMm^rc*tUTSBffl-C£, E r iSSD^btt^fiE 
W^77S77-f ATIil . 5 6 5~1. 6 0umroaS 
g«©WDM(t^-IC*tUT®fflt?$. E rmi\1l)l^V 
K*7^S7 7 . 5 7~1. 6 0/iraffl 

>K^f^xm7 7-f ATlil . 57-1. 6 0<*m<D& 

sit w d m fi-st ic** isxmm -v £ s . 
[0107] £e>ic ^nwicseiv fi^*£*tgstf>& 

[0 10 8] mk.lt. A a~A bOS 1 CO 

%*IBV<!:. tt«&aW*A c~A d 03 2 OftJMIflB 

Srffix.-Str-S (A a<A b<A c<A d) . &SA a 
~A dOtretttt. aafcflTCaftJtA a~A bOflHHfcd: 
»S A c~A d©«-^itlc»a*+l*. iSiAa~Ab 



QflPHfcttJfM Qj&MffiBfriMtlStw »SAc~Ad 
2 ©JfciillBreiMIS ft. lfi|g&<D{f^tt 

5. S-(D*i*aS5<!:LT. 1 . 5 3~1. 56um©ig 
OlSfigPtUT. . 5 65~1. 5 B nmtb 

5 t\(i i . 5 7 ~ i . 6 o m m<D®m : &&m-evm¥-m 

TIMF*- 5 7 -f AiiiHII^II*^t>-ti -5 C t ic<t y 
1 . 5 3~ 1 . 6 0 «m^lCfiJ^«HS^14^-rS3tii 
iESS^UST?^,, fcfc. Jtif*iSPIi3 0JU_h&oT i t> 

n«T&y. mz.it. m—(Dnam&t ux. 1. 43- 

1 . 4 9 Am<Di9i|@afiJaTfiJ^¥a-Ciiffr-5Tm3+ 
&Sn3t7 7-</<ii*itf£Sl-©iiiHa5<hUT. 1. 4 9 

~i. 5 2 u.m-c^mw-mxmifr^^>y7-< ai§ 

tiSt^HroiSiliiBPtUT. 1. 5 3~1. 56/imO 

Egoii*Ig?(bOT. fitlEUfcl . 5 6 5~1. 56»m 
»*lMi1. 5 7~1. 5 6 nm<DW1g&mi$c-CW&¥- 
&T®)tt?Z>ft7 7 4 Ai@HgS£!E*^b-t±<5 C <h IC«fc 
IJ 1 . 4 3 ~ 1 . 6 0 umWIC#«?#¥fi*# , t4**r-53t 

[0 1 0 9] @2 2li. *^^0D3tliiliSW-^<Dllfii 

[0 110] SlcfclvC, *HffiJBSg©3tiiilitfli. fa 
mtZ2-0(D2i&ftmz-ft®.TZft&&-\ 1i. 

1 1 fr%&t}zn&&mg&%L<Dmnyt** : *\ : enmm 

-f-5 2O(Oftii0I8in 0 A, 1 0 B £ „ S-^fc±g(sBP*» e> 
(f, A;U^§y^MpTS3t7 r ^7 i *-^) 1 2 A, 12 

^afigpi 3 tictypfiEsn-s. 

[0 1 1 1 ] 12 3li. ftttffiffll 0 A, 10B©iJlc 

[0 112] HICfcUT. E r^SPJt7 7-f A1 4 [Jit 
*I««:<!:Urffll\f>n-5. 1 5 A, 15BIJ, 

E rfam-??* A5S16Sg-r-5at23t*%*fef 
SI 6 A. 1 6Blt (a^JttEllie^^aLTE riS 
JP3t7 7-fA1 4lCA*fr-5= 3t7-fVU-^1 7 A, 
1 7Bli. Jtlii|iB|5<D^JS*Ml>t-5/::4i>lcBefi$n-5o 
Jftfe. CC-ei*5K*-|ajlB!iSgW«RECT*^-r^ Er^DP 

[0 1 1 3 ] S 2 4 li, tf-jfcgfl 1 1 fc«fc^a» 1 3 <D 

[0 114] B2 3lCfcOT\ 1 *«k tf^jfta? 

1 3li. <l-^JtS:2-D<DiJSfi^liSlC«-aU» $fc2O0 
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l/'faattEISHS^I 8A, 18B, 18C, 18D, 
1 8E, 1 8 FlCcty«fiRStl* D Cim fi^Jtli 
1 6;^li:« 0 TU-fSEfcttEWHtfFl 8A"C-I 
1 6 2HC»»S*L S6lC7l/-fSKft»BI4fftt : Fl 8 
B, 1 8 C^B&ttlDmzttZtlTjtmm'l 0 
A, 1 OBfC»MX*. ttaKttfflM OA, 1 OB 

D, 1 8 E-C*ft-Pft— S8»lC5M**tU ^fM 6 it 

^^n^ 0 »a»i i*5*^5ftssi 3tux 

[0 116] B2 6IC431VT. &^Pl^ft2g2 0 A-2 
0 P*6Hi*atl*fll*3t(i*!Bl»2 1 T^K^ti. fi 
#*Bl**B»-r*3t7'y7'*-*2 2£^OT*?§J|fj 

ifcil**!*. itTs^i? h7A7t7>f If 2 4TBt3DJStl 
5o *H"Tt4, #*g£:<5 1 6»OfI^£^»-r3grffi 

[0 1 1 7] ^2 7 14, *9gM<O%itftl8<01M<D%%}& 
[01 181B2 7rc*3l\T, *llfli}BlH<Z>%Jg«8 

a. «fl-*«8oosB**«fc»ia-r*»sa»3 1 

tUUHf ^8 0CD7fe±giHSP3 0 A- 3 0 Hi, a^3fc£ 

ass-r*ai2*ai3 2 a, 3 2 Bt. ft«ejfe»a»&ffi 

«33A, 3 3 Bfc» #3t«MB»a»6a*Sft«flH»* 
»K*K»-r*3tpT»a*8 3 4 A- 3 4 H #*nT 

K**»*6a*sti*flr*»*«r*s»ra6a«3 5 
6 a, 3 6 Bictyfluastia. 

[0 119] 

[HffiffiJ] SIT, **9J©*JS«<fcUT. WDMOTflO 

■To fc£U ctil4«ST*y, *S6fl«)B16IBSt 
<5*><DT{475:0 0 
[01 20] Xffiffl 1-21 
fi#ft(4, S*1. 5 6 5—1. 6 00um<DfgfflT4 

#0. 98/im, 0. 97Mm, 1. 4 8wm^Sft; 
U-tftya-MffltV H3-H5lC3R-r#JSIIfi3R* 

e*a*a*o. 9 8 Mm, 0. 9 7 ^mcom^izityT 

-Y Affl*:/^*fiHV 1. 4 8 umOil^lClii^te^ 

■Birc<fcy«jaE*nfc/t;u^si*^5tffli\fc. 

VU-^|C(4, »*fi]ifAaa«6 0 d BCDt><0*fflt^ 



fc c £fc, E r»lPJt7 7-f AI4. &<D<b(D&m^Zi 0 
[0121] 77-^AI : 
E raa05**7T-f/t 

ltJffl«f*ai. 8%, h*:7»*1 . 13 Mm, A 
l»iP*K40 0 00wt. ppm, Er^iPgSlO 
0 0 w t . p p m 
77>fA2 : 
E rSBJPS3|»7r>f/X 

iba*f**0. 7%, ^jy h*7»S0. 8 Mm, A I 
OOOOwt. ppm, Er^SPSS2 0 0 
0 w t . p p m 
77^fA3 : 

e rm^yyit^yr^n 

#^yUE/dc»-Z rmyyimmX^X (Z r F4 -Hf 
F4 - BaF2 - PbF2 — L a F 3 - YF3 - L i F 
— N a F) 

ttJB0KK2. 5%, Ay h*:7;SS1 . OMm, Er 
>Sj!)P SK lOOOwt. ppm 
77^4 : 

e r-muyyimmyT^c/i 

if^^fflja-l nS7yM«7^ (I n F3 -GaF 
3 - ZnF2 - BaF2 - S r F2 - PbF2 - LaF 
3 - YF3 - L i FNaF) 

ltJffl*f*»2. 5%, *y^7iltft1. 1 Mm, Er 
281P8JS 500wt. ppm 
77-f/tS : 

E rfamy yittfay 7 <<rt 

iJ7»-Ga F3 / I n F3 Jkyyftmiiy* (G 
aF3 - I nF3 — Z n F2 - PbF2.-La.F3 - Y 
F3 ) 

J±a*f*il3. 7%, *yht78ft1. 1 Mm, Er 
SRftrSlS 500wt. ppm 
77-TA6 : 

e rmtwTJV^jmm^^^yy^n 

ltB*f*»0. 7%, Ay h^Sftl . 1 Mm, Er 
XttlXS 1 0 0 0.0 w t . ppm 

yr^m : 

E rJSllPy >»**5X7 7-f A 

JtHSfSttO. 7%, *yh*7»fl1. 2 7 Mm, E 
r XttnXX 1 OOOOwt. ppm 
77-fA8 : 

e r^myyv >s^7X7 7^a 

ttHW^MO. 2 9%, *yh*7ift«1. OMm, E 
r j&ftPXK 3300wt. ppm 
77^9 : 

E rfamTJU^sf h^J7^77-<A 

JtB*T*H2. 5%, *^h*7iSft1. 3 Mm, Er 

iSJjfligg lOOOwt. ppm 

7 7-fA1 O : 

E r 2BiP* JUa^-f K«X77^ 



(15) 



10-229238 




[0 12 3] 



[12] 



(16) 



¥fm¥- 1 0-229238 




[0 12 4] 
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[S4] 
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[01 26] a 1 ~S 4 IC^-T £ 5 Id. E r^jbPSISm 

^T-f rtzm^izlt? r << A±i*aS-c?ii, 1.5 7- 

1. 6 0 MmOa^i|J{C^^WDMm^(COt\T, E r- 

it. 1. 5 6 5—1. 6 0 /im<DffiSi^lC&£WDM{f 
-EtfC^OT, E rSS*nBI-fb«*fiE#*^7 7-f/t (E 
r^Jia7;U=y^^^^^^7^/^ Er^JtlP'JVK 
«*777 7^A) "Clt 1- 57 — 1. 60/xm(D>J6 



^X77-fA-e{i. 1. 5 7-1. 6 OMmOifc^tC 

X^7-</^1?li, 1. 5 7 — 1. 6 0 Mm^>>fi*i|6fCfe 

-fATIi, 1. 5 6 5-1. 6 0 um(D&:^iifcie&<5W 
DMfI^lCOt\T. flH»H»*«1 5 d BJa_tT*Offl» 

-T^to^, *SI*©1 . 5 8 um»Jt7 7-f AiiM 
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[0 12 7] CLLOJMMraS. M&±ffi±lsT*m& 

^;«Il££LT, ffeOZ rS, I G a F 3 / I n 

F3 m:7y*b^#^X£^Tfccfc^o 
[0 1 2 83 HSS0O2 2 

@2 2<z>#ii*ian 0 A««iAr«»voji«fl«9 

"To E r58JDft7 7-f E r yflltt^ 

^77^f/ttffll^. *<Mf5>UlJaM4Z r%k?yim 
X^X (ZrF4 - BaF2 — L a F3 - YF3 - Al 
F3 — L i F-NaF) Tfc'J, ftttlt77-f Aft5 
m, JtHK*S2. 5%, *yh*758l*1. 
E rSADSKl 0 0 Ow t . ppmit*. BG%iB1 
5 A, 15BICI4, 1 4 8 0 nmS*lftl/- >f*flH* 
So 6 A, 1 6BfCI4, A;WiWDM*y7 

jft7*fVU— *1 7 A, 1 7BICI4, 
»ttcffJaoi 5 5 0 nm»3t7-fVl/-**ffll^. 

[0 1 2 9] 0 2 2<D±mm%*1 0 B&mi$.?Z>&ffl<D 
mt^m^Tjkto E r38Jin*7r-f ASfCli. Er^JDS 
35*77^fA€ffll\S. -t<D»1Sfett7 7-f/<«2 0 0 
m» JtJB«f*»1 *y h*75ftftl . 1 um, A I 
3$ttlB£4. 2wt. ppm, E r^iPitgl 3 1 0 w 
t. ppmtt*. JBB*iS1 5A, 15B[C(t 14 
8 0 nmflMMHtU— if* AH**. $sft« 1 6 A, 16 
BICI4, /WfflWDM*y^7ftffll^, *7>fVl/ 
7 A, 1 7 B [CI4, m&M8&fm<D 1 5 8 0 n m 
»ft7^fyi/-^SfflU4. 

[0 1 3 03 0 2 814, 0 2 6©WffiS-e3BES*lfcj| 

' »JtS2 0 A- 2 0 POOTafili, -ttl-ftU 1 5 3 

2, 1536, 1540, 1544, 1548, 155 

2, 1556, 1560. 1572, 1576, 158 

0, 1584, 1588, 1592, 1596, 166 

fcU-2 5 d BmiLt CClC?5Vf £5 (C, 1532 
— 1 5 6 0 nmfc^l 5 7 2 — 1 6 0 0 nmlClSgU 
tWDMMlt *Fi5W»2 5 d B (4MBtniO(l^%!ft 
S-25dBm/ch (CfctLT, J*B»©«*§#iSS*« 
¥^)-0 d Bm/c h) , iitffMBSl . 5dBJUrt"C3t 

BB-c*fc. 

[0 1 3 1 3 c(Dcfce»[c, *RiH©3fei*B«*ffl^«c 

£ ic J: U £ l A fftt ICS o T¥SftBB«tt0*» & 

tU *0»*iafi*ia«:Se3RO I 530-1 560nm 



(3 0nm) 1 5 3 0-1 5 6 0 nmfeWl 5 

70 — 1 6 0 0 n m (^ft 6 0 n m) IC 2 ffilCtt*"?* 

[0 1 3 23 HS£#I2 3 

*nmBm<Dftm<m%s<Dm*mm*. 022*5^^02 
3 icss-rftBB 2 2£b«t*s. fc«u **«s«-c 
14, m2 2<Di?tm<mw\ oBzmtfLTZE r&mytvr 

*©»ttt4. 77^13m, JtJB#r«eo. 7 
96 v * V h^7»S 1 . 1 $i m, E r jSflPigjg 10 0 0 
Owt. ppmit^ »5fta2 45cfctf^aW4 

14, ««**««*m*fc/w*B!*»»»*m**. 

5KOWDM«^*8a-r-D(0 2WlC— »ic»au 8 a 

[01333 029 (4, 02 6 0fFffi^T;liJS^n^:ll 
SS0IJ2 3 0%BBK0>BBfttt£q*r. fc«U 
A*5££I4, #ff^3fey-2 0dBm<!:^o C 
ClC^-TJ:e>lC, 1 5 3 2— 1 5 6 0 nmfc^l 5 7 
2-1 6 0 0 nmlClSgU/tWDM{f^l4, ^fiJ?#2 
0 d B (±i*SHfr<Dii^5SS- 20dBm/ch |c*4 L, 
T, *B»©«**MB#¥i5-0 d Bm/c h) , fij 
}#<fl^ 1 . 5 d B filrt-C**MT*fc. 

[0 1 3 43 d(Dcfcp(C, **M<D*i«««*fflt\*C 
t IC«t U JK I isKft «tt iZ& -d T¥i£a:BB*HS0«» & 
tU -t<D«B»Saftt€:fi£*<0 1 530-1 560nm 

(30nm) 1 5 3 0— 1 5 6 0 n mfc^tf! 5 

70—1 6 0 0 n m (^tt6 0 nm) IC 2 fglCtfcfcT^ 

[01353 mmm 2 4 

*fttttt0%ttBtt0S*ftJ&f4t 2 2 £/tf4H 

SSfiaj 2 3 CCTI4, B 2 2 4>j£BBtt 1 

OA, 1 0 B6i««E r»i)I13fe:7 7WVX5©«tt* 

[0 1 3 63 SI5ICI4, %J|flff1 0 A£|g/£?--5E r 
5SaP*7 7^A5e5BH (A, B, C, D, E) 7fi 
? 0 *6ICI4, X4HM1 0 BZmmf&E rSBUn*7 
7*fA5t8ia (F, G, H, I , J, K, L, M) 

[0 1 3 73 
[S53 
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*ii2 4 iziufzytmw&fti 1 0 A 







fry, A 


W 


am 

(Am) 


Er 

mam. 

Cwt. ppm) 


A 


Er *&B7'yiffliff5X7T'('* 
if=7^MJ&: Zr 3&7<HrJ5#5* 

C2rPi-HaF.-LaF 4 -YFii-A1F. 

-LiF-NaF) 


7 


2.5 


LO 


1000 


B 


Er ffllQ7 v{m# : 7Z.'7T'('< 
tf^xmS, : In ^7^ft3fe^f5x 

C InF* -GaF,-ZnF t -BaPs-PbFt 
-SrF,-YP,-LiF-NaP) 


7 


2.5 


1.0 


1000 


C 


Er fflia-7'y>)>&?f : 7X7- r 't,< 
rt?xffl& : PsOi-AUOj-AlFj-LiF-MgFj 
-CaP*-SrF»-BaF t -UF, 


0.8 


0.29 


1.0 


3300 


D 


Er 'i&WrlV'y-i Ftf5>^7 T -(,< 


1 


2.5 


1.3 


1000 


E 


Er mUfiJ^'fl-'f W7X77/f;< 


3 


3.7 


1-1 


2000 



[0 13 8] [|g6] 

2 4 tc*5tt3 ytmmm i o a 

4 'MMMWi iz is *t £ ^ifilgp l - 3 ) 



F 




7T-f 

Cm) 


am 


Mt7 
&& 

(mm) 


Er 

(wt. ppm) 


Er ^Sng^7T'f' i 
(Al Wmi£&'.L2 wt%) 


200 


2.5 


LI 


1310 


G 


Er 8m0S£|tf&Bnft-»' 7*7r4n' 


3 


0.7 


1.1 


10000 


H 


Er 8^fiS^ft«3£*' a* 


5 


0.7 


1.27 


10000 


I 


Er may ? <<* < 

arF,-BaF 8 -UP,-YF,-AlF s 
-LxF-NaF) 


40 


2.5 


1.0 


1000 


J 


Er f&fia? viWtfi^tt 7 j ,< 
7/5- X®S : In &:7-7 ftfe)*^* 

(I nF,-CaF 3 -ZnFj -BaF, -PbF* 
-SrF 2 -YF s -LiP-NaP) 


40 


2.5 


1.0 


1000 


K 


Er jGAp'y'j >R#7X7 r'f'* 
775Xffifi£ : PaOj-AliOj-AlFa-LiF-HgFt 
-CaF*-SrF 8 -BaF,-LaF s 


3 


0.29 


1.0 


3300 


L 


Er ffim-fl'^-i K^7^7 7 <a' 


5 


2.5 


1.3 


1000 


M 


Er ma^JUzJ^^ K^7X7r^< 


10 


&7 


1.1 


2000 



[0 13 9] 3!7~3mi. tHMBBM 0 AiiX®VsB fcUT, tt*0*7 7<r/W«80ttaaftatt*€2tt 

C^I^-TJ:5IC. f<T©ffl*§to1i (4 0iiU) IC MB1 OA, 1 0 BODSlieiftS^I 4 80 nmtLfc 
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if. t <T£/il;£-S5£: 9 8 0 n m £ L/T *>IrI«<0*« [01 40] 



[0141] 



1 0 A 


1 0 B 




\ua) 


KW) 




F 


1530-1560 

13 1 U— XDUU 


25 


L5 




G 


1530-1560 
ID fU— : low 


20 


1.5 




H 


1530—1560 

1C7fW~lfi/Vl 

lDfU— XqvJU 


15 


1.5 


A . 


I 


J530-1560 

1565—16 00 


25 


i.5 




J 


1530-1560 
1565—1600 


18 


L5 




K 


1530-1550 
1570-1600 


15 


L5 




L 


1530-1560 
1565—1600 


20 


L5 




M 


1530-1560 
1570—1600 


15 


L5 


[18] 


10A 


mm 

10B 


(nm) 


CdB> 


CdB) 




F 


1530-1560 
1570-1600 


IB 


1.5 




G 


1530-1560 
1570-1600 


18 


1.5 




H 


1530-1560 
1570-1600 


- 18 


1.5 


B 


1 


4530-1560 
1565—1600 


18 


1.5 


J 


1530-1560 
1565-1595 


18 


1.5 




K 


1530-1560 
1570—1600 


15 


1.5 




L 


1530-1560 
1565—16 00 


18 


1.5 




M 


1530-1560 
1570-1600 


15 


1.5 



[0 1 4 2] 
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mm 

l OA 


mm 

1 OB 


(nm) 


(dB) 


(dB) 




P 


1530—1560 
1570-1600 


15 


1.5 




G 


1530-1560 
1570-1600 


15 


1.5 




H 


1530— 1560 
1570-1600 


15 


1.5 


C 


I 


1530—1560 
1565—1600 


15 


1.5 




J 


1530-1560 
1585—1600 


15 


1.5 




K 


1530—1560 
1570—1600 


15 


1. 5 




L 


1530—1560 
15&J— 1600 


15 


1 5 

1. u 




M 


1530-1560 
1570—1600 


15 








[^1 0] 




10A 


10B 


(nm) 


(dB) 


(dB) 




F 


1530-1560 
1570— 1600 


20 


1 £ 
i- 3 




G 


1530-1560 
1570-1600 


20 


1.5 




H 


1530—1560 
157O-1600 


20 


1.5 


D 


I 


1530—1560 
1565—16 0 0 


20 


1.5 


J 


1530—1560 
1565— 1600 


IS 


1.5 




K 


1530-1560 
157O-1600 


15 


L5 




L 


1530-1560 
1565-16 0 0 


20 


1.5 




M 


1530-1560 
1570-1600 


15 


1.5 



[0144] [3111] 
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10A 


10B 


(nm) 


(dB) 


(dB) 




F 


1630-1B60 
157O-160Q 


15 


1.5 




G 


1530-1560 
1570-1600 


15 


L5 




H 


1530-1560 
1570—1500 


15 


L5 




I 


1530-1560 
1565—160 0 


15 


1.5 


J 


1530-1560 
1565—1600 


18 


L5 




K 


1530-1580 
1570-1600 


15 


1.5 




L 


1530M560 
1565—1600 


18 


L5 




M 


1530-1560 
1570—1600 


18 


L5 



[oi 45] nmw2 5 

\2 3tmm-v$>z>o refill,. ^mmm-vizs-oofr 
iioA, iob, i o c£wr&fs/a<hu ?tm 

I10A, IOB, 1 0 C&m&TZE r^m^tyr 
[0 14 6] 311 2|Cli, ^tiiBHPl 0 A£mf&-fZ>E 



rmxiityr^ns^imm (n) ^-To mi 3\zi* s 

S (O, P) TjkTo OC^iSt^E rmnft 

yr^/^sit. me\Z7jk-?8mm (f, g, h, i, 
j, k, l, m) zm^&o 

[0 1 4 7] 
[^1 2] 

3?2fe£0 2 5 ECfcMt&^Wffi 1 0 A 



[0 14 8] 





a ft 


(m) 




Mt7 


Er 

(wt. ppm) 




| (Al mmtiA.2*tX) 


20 


1.8 


LI 


1310 




[Si 

^ifcflf2 5 


3] 


0 B 








Cm) 


&m 
mm 

OQ 


torn 

turn) 


Er 

CwtppnO 


o 


Er m&8^{mJkyr4'< 


80 


0.7 


1.1 


10000 


p 


et ss^fc^fbfeS^r-ivc 


1 


0.7 


L27 


10000 



[0 14 9]i14-Sl5lt ftttNffil OA, 10 

b. i ocmR&^t>i±\zj:%ftmmn<Dmmft&&7jk 



II OA, IOB, 1 OCOM;M^1 4 8 0 n 
m<h IrfZtfs T^T&ltlZ— 9 8 0 n mi Oft)!*! 

[0 15 0] 
Ml 4] 
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[0151] 



10A 


10B 


IOC 


(nm) 


CdB) 


(dB) 






P 


1530-1540 
1570—1600 


on 
£U 


1. b 






G 


1530-1540 
1570-1600 


*v\ 

VJ 


i. 5 






H„ 


1530-1540 
1575— igoo 


oo 

CJm 


1 c 
Lb 


N 


0 


1 


1530-1540 

15©— 1600 


CM 


1 c 




J 


1530-1540 
1565—1600 


1ft 
10 


1.5 






K 


1530—1540 
1545-1560 
1570-L600 


15 ; 


L5 






L 


1530-1540 
1545-1560 
1570— 16 DO 


20 


1.5 






M 


1530-1540 
1545-1560 
1570—1600 


15 










m^ 5] 








09 2 5<0*JB««<0*fctftit 




10A 


10B 


IOC 


(nm) 


mm 

CdB) 


CdB) 






F 


1530-1540 
1545—1560 
1570-1600 


22 


L 5 






G 


1530-1540 
1545-1560 
1570-1600 


20 


1*0 






H 


1530-1540 
1545-1560 

1575—1600 


22 




N 


p 


I 


1530—1540 
1545—1560 
1565— 16 0 0 


22 


i 




J 


1530-1540 
1545-1560 
1565— 1600 


22 


1. D 






K 


1530-1540 
1545-1560 
1570-1600 


15 


L5 






L 


1530-1540 
1545-1560 
1570-16 0 0 


20 


L5 






M 


1530-1540 
1545-1560 
1570-1600 


15 


1.5 



[oi 52] mmm2 6 

^30 (a) - (h) it. M2 7<D?tm^3 OA- 3 
OH0JM*ttltitJS0!i&4 OA- 4 0 Hi UT^to 
[0 1 5 3] HlCt3l\T. m^U^tLX<DE r^Jp^t 



*0*¥tttt, 77-fAS20m Ot±ifHS[i4 0 A- 4 0 
D) fcW2 0 0m OfcJJMMM 0 E~4 O F) % JtJffl 
*yh*7»fi1. 1 Mm, A I j^flP jgg 



(25) 
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4. 2w t . %, E r^iPiigl 310wt. ppmt 
f£o *stt«1 6 A, 1 6Bfi. /VU&MWDMXyZf 

[0 15 4] JMf asUftOMttfiH 2 7<!:H«T**. 

fc*fu *nss0ij(cfec\Tii. a$B*^3 2 a, 3 2 b 

(CI*. 1 4 8 0 n mW¥»ttl/-!f «rfllO*. IS!lfi3t* 
»tt-T*»tt»3 3 A, 3 3BICI4. :/l/-:H»aHHB 
1 xsmiBtffil^. »«B3 1 &£tf«&8IS3 
5ICI4. 7l/-f»a«Bff«¥tffl^«. %?TKXX» 

3 4 A- 3 4 BfCfi. AjU^ffliliMnriEftZy^*- 
^^0§o A7-<Vl/-^3 6A, 3 6BICIt 15 
5 0 nmfccfctffccfctfl 5 8 0 nmST6 0 d Bflg<0 

[0 1 5 5] B3 1I1 IS 2 6(Df¥ffi^TfflS$n>tg| 

5<DHSfe^«Ko^ii*ifi(Diiiii4#i4$^-ro &jeu m 

#3teA**»a. *ff*^SfcU-3 0dBmil/ 
fco CCtC^fcfcplC, 1 5 3 2-1 5 6 0 nmfeW 

1 5 7 2-1 60 0 nmlClSgL/^WDMfg^li, ^ 
*q» 3 0 d B (±iigt?J(Dfi^A3SS- 30dBm/ch 
iCfctOT. M»OOTftM#fft-0cl Bm/c 

h) , »(£9Ll^iJfft (fijflMlftOdB) T*li«|-C* 

[0 15 6] c<D<fc?[c, *SEifl<wfc*fi»*;iH^;: 

tl, *:<Dmm&&^t&£:'i£*<D 1 530-1 560nm 
(3 0nm) fl>6, 1 5 3 0 — 1 5 6 0 n mfccfctf 1 5 
70—1 600nnm (£tt 6 0 n m) IC 2 {gfCffi^T 
££C£#5*ft^/Zo CCTtt#i|MBHU 0 A~ 

4 0 HO®l£HSR£ 1 4 8 0 nmil/fcft "f ^T££: 
li-BP£9 8 0 nmtl/Tt)B»Oillfi»tt*f»6h 
£ 0 

[0 15 7] HJSCT2 7 

22, 2 3tmmiz. 2-D<ommm&3kJtmi*i'&m& 

Tafe^o fcfc'U *IM6«TfiH 2 2 Oitifig* 1 OAct 

7^/«tMBB*flWHO&. E rSBM^r^/ttUT* E 
r»UP53SX7 7*fA*fflU*:. 77^12 5m, tt 
Jffl«f*»1. 7%, ^7h^7ML 1 Mm, Er$ 

imsgi 3 o o p pm«5. ae^ai 5 A, 1 5 B 

|C(4 0. 9 8Mm**W#L/-1f*ffll\fc. 6 
A, 1 6BICI4, yWaWDM*^76ffll^. 3t-f 
□ 5>ftf 3 7£LTfi, HJ^?7>f/^U'-^ >^ 
SrflK**:. ft*3* 3t-f 3 3 7<DBiB»ttl*. 03 

2©3t7 7WVti4l««<0«rt$#, 1. 5 3-1. 5 6m 



*io *Jt77^A«HflO«Wi«©m«W43 8 

d BTfeSo Sfc. 0 2 2019^1 0 B£UTIi, 0 
2 3lC5S^-««fl!)*7 7-f U&. E 

iB77-<AiLT, E r»JPC3E»7 7-f ^*fflt^. 
77^l2 0 0m, ttB«*»1. 7%. *yh*7 
»fi1. 1 Mm. ErSJflgSI 3 0 0 ppm*CSSo 
affi^tail 5 A, 15B|C(*1. 4 8/im»*i*I/- 
tftJBOfc. 6 A, 1 6BICI1 WIWD 

M*^5*fflt\fc. *ft:7 7-f/X*MIfl(* 1 - 5 7- 

1. 6 0MmlC?im¥«4Stt*tf*-*. HfllT4Itt4>fll 
#?U»I43 Od B-e**. #«ffll l*5J:«^ift»l 3 
ti. /W£ffl*4KM**flK\fc. *^SSWI03t 
it^ST!*. dOTKSUfHl 2 A, 1 2B(Oi*MI 
SLT, 3t7 7-fA*«»1 0AO1. 53-1. 56 
tfm*ICW»TOPJ»*2 8 d B. *77-fA««»1 
0B©1. 5 7—1. 6 0m m=SSlC?iH#sptf ?U?§£ 2 8 

[oi5 8] *hjsct2 7 <Djtmm<Dmi*im\t+ 0 

2 6 0fFfffiSrfflSt^>bo i6^Pl^3t2i2 0 A— 2 0 P 
<DmW&mi*. -ttl-PtU 1532. 1536. 154 
0. 1544, 1548, 1552. 1556, 156 
0. 1 5 7 2, 1 5 7 6, 1 5 8 0. 1 5 8 4, 1 5 9 

2. 1 5 9 6, 1 6 6 0 nmT^^ e fi§Altagll 
#ft>*;«fcy-3 5dBmilfc, *»JSfC«t 
U. 1 5 3 2— 1 5 6 0 n mfccfctf 1 5 7 2— 1 6 0 0 
nmlcEHUfcWDM«#*3F^fU»2 8 d B, ?ij»fi 
mi. 5dBSlflT?»lBT*/t. 

[0 15 9] HSS^J2 8 

*Hffi«(03t±Si|iSOS*«^f4, 0 2 2 ic^fHSSffiJ 

2 2, 2 3 iRI«T?»*. fcfc'U *jlSfiWT?l4, 40 

OiidHPI OA, 10B, IOC, 10D^t« 

T&£ 0 iietfi oAdri/tn 0 3 2 ic^-rft-r □ ^ 

-ftf 3 7ft«HPLfc*7T-fA*ll8*ttfflUfc. E r 

77-f/«2 5m, JtJB«¥»1. 7%, 
7iJft1. 1 Mm, E raRJnajKl 3 0 0 p pmT* 
§. IS)tSl5A ( 15B|C(4 0. 9 8Mm^l# 
U-lf^fflt^o MSI 6 A, 1 6B(Cf4. AJU^SS 
WDMA?7tll*. #-f=l7-f1f 3 7 £UTI4. ft 
M77^/^l/-f>f>^t^, ft*fa^ 

-fif 3 7oaa»iti4 % 03 KDityr* /titM*c!>«* 

1- 5 3- 1. 5 6 /tm*lC«»¥:B^£*F-j- 

««fc3lcfttJUfcfe©*ffli*fc. **77-f 

«»¥«*©«**J»tt 3 8 d BTfe^o JfMlflM 0 B 
02 3(C^-rSJffi<0*^7-f/^li(§S^{£ffl 
Ufco E r^JP^T-f/tdrUT. E rSBM53l»7 7-f 
/t«:fflt\fc. 77>f/^2 0 0m, JtffiW** 1 . 7 
«**yh*75Kftl. 1 Mm. E r^ttljggl 3 0 0 
ppmT&3o Igftll 5A, 15BICI41. 4 8m 
m»¥gf*U— If&m^Zio ^tll 6 A, 16BIC 



(26) 
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(4. Aju^sywDM^^^^t^ ^yy^/Kmm 
Sit i . 5 7-i. 6 o m m re? mw-m¥fVk£m-f %><> 
mmw-&m<Dmmmiz 3 o d bt^^o Jtman o c 

<hLTI4, 0 3 3!C^-T3t-<=I^-rif 4 0*ttJqUfcT 
m3+jSin*7r-<Ait«»«:(efflU«:. TmSl«177'f 
A£UT, Tm»Jn7y<t*lX:7 7^/<3 9*ifHVfc. 
77-f/«2 0m» J±JB*r**2. 5%, ^yht78 
ill . 0 Mm. TmSBiffliBJt 1 0 0 0 p pmT^^o S 
g*Sl 5A, 1 5BCI11. 0 4 7(im»Si(3[)Nd 
-YLFlz-lfiffl^fc. ^816A, 16BICI4. 
77^A^^7*fflUfCo ft-<fzi^*f if 4 0£LTI4, 

/to ftts. 3fe-f a^-f if 4 oos^4#tt(i, 03 3coft 
7 7>f/t»M8<B«ttJ&«, 1. 4 3-1. 49/im^[: 

*7T-f/t«MB«(OfiJ»3F««Ofll^f!l»tt2 8 d BT 

±§nan o D£LT(4, 03 4fc^-r*-f 

if 4 0*«J|ILfc^V>7 7-f/^*««*«fflU*:. 5 
7>«Bffl077-fAtl/T, SM7 7-YA4 1 
l*fc. 77-f/«6 0km, itB«f«S0. 7%, * y 
h*:7sfcR0. 9/tmT^5o Bfi3t38 3 8 ICI4 1 . 4 
3Mm»*fi<D5^>U-if*J?K^fc. ^»8l 6 A, 

1 6Bict4, yy^/^-hf^^mi^o #-fu^-fif4 

2tUTI4, 777U^P~X^P>^t\Tiffi^ 

U£o &*3, ft-Y if 4 2 CD^ii^tt 

(4, B3 4©^>:7 7>f/<*««(0»ttjfl^ 1.4 9 

*M"J»f41 8 d BT**. 1 *3<fctf*»«l 3 

14. H3 4lCS-i-A^H$»aa*ffli\fc. 77-f/t 
4 6 (4«** 1 . 5 6-1. 6 0<Dmmt&, 77-f/t 
4 7 (4fi^*£ 1 . 5 3-1. 5 6<Dft^ft£, 77^A 
4 8f4fl**1. 4 9- 1. 5 2(£>fi^ft£, 77>fA 
4 9(4fM«1. 4 3-1. 4 9<DfI^5t^A£ii^-r* 
#-hT»U* 77^A5 0lC^ail/tOTJtftMl\ 
(4#ift-r*«#5t/f!<7>#- hT** 0 4 5 14 1 . 

4 9 MmlU±<Dfs-^ft£^i£U 1.48 wm^JUTCO 
flr***S«f £Bt«ft»JHt* 4 414 1 . 5 2 /cmtl 
±$>«*ft*»»U 1. 5 2MmiUT©OT*4S 
«tSRlft$iI, 4 3 (4 1 . 5 6 A£mlU±(Dff^ft 
*SiftU 1. 5 6 umWfilTO«#**HWr-5Rfl 
ft^J!KT**o *IUKffl<DftiM«Itt'?(4* ft 

Pl^M^fll 2 A, 12B, 12C, 1 2 DOgfti^ 
m&UT. Jfttflil 0 A, 10B, IOC, TODOiflJ 
1 8 d B izm&LfCo 
[0 1 6 0] 2 8 4>ftJ&«8<Z>iBtB45 tfe!4, H 

2 6©Wffi3fc<D«*»*:2 6»ICiMnUTaiJS:Lfc. ft 
#»&I4* 1430. 1440, 1450, 1460. 

1 4 7 0, 1 4 8 0, 1 4 9 0, 1 5 0 0, 1 5 1 0, 
1 5 2 0, 1 5 3 2, 1 5 3 6, 1 5 4 0, 1 5 4 4, 



1 5 4 8, 1 5 5 2, 1 5 5 6, 1 5 6 0, 1 5 7 2, 
1 5 7 6, 1 5 8 0, 1 5 8 4. 1 5 8 8, 1 5 9 2, 

1 5 9 6, 1 6 6 0 n mT&£o fl»A*4B«l4. 
t>*^afcy-3 5dBmtLfc, *3HJEICJ;U. W 

DMm^&w-mmi 8dB, ?uf»axi. sdBiart 
[oi6i] mmm2 s 

*nnmoytmm%s<Dm*m!£it. 022 iz^-rmmm 

2 2, 2 3<hH«T*£. fc£U *SOS«Tf4. 0 3 
SlC^fcfcplC, 4 *P<D±i$Hpi5 1 0 A, 10B, 10 
C, 1 OD«rS-r*«JSET»*o OAiUt 
f4, H3 2fC^-Tft>f 3 3 7*W-inUfcft7 7^f 

E r»7 7^<!:LT, E rjg 
!Hl53t*7 7-f/ttffll\fc 0 77^fi2 5m, hbJSiff 
7%, ^yh^7^Sl. 1 Mm. ErXftDS 
S1 3 0 0 p pmT&*o JSbKftsRI 5 A, 1 5 B |C(4 
0. 9 8Mmfl|i|£Sm:|x— !f*ffll\fc D ^JBBI 6 A, 
1 6BICI4, Ajb^SS!WDM*^*fflt\«: 0 ft-f=l^ 
-fif 3 7<hOTI4, ftJBJB77-f/^U-y-f >^£ffl 
l^fc. ft*f n^>f1f 3 7©aiftS1S(4, 0 3 2 CD 

ft7 7-f/t*««(04#tt^ 1. 5 3-1. 5 6 Mm® 

*ft7 7^fA*«»OfiJ»s|Ea«<D«^5fiJ»I4 3 8 d B 
T&<5 e iStMBP 1 0B<h^T(4, 0 2 3 (C^-TSjffiCOft 
77-^Ailg^l,^ Er^U77'f/^lT, E 
r^JDS^m^r-<A^fflt\^ 0 77"<Al2 0 0m, 
JtB#f*Sl. 7%, 1 Mm, Er 

*iP»flM 3 0 0 p pmT**. ffl*Bft*1 5 A, 15 
BlCttl. 4 8Mm*¥Wttlx--!fftffll\fc. 

6 A, 1 6BICI4, A;^lWDM^y7$fflt^Co * 
*77^f 1 . 5 7 — 1. 6 0 m m [Cf IH#¥*§ 

wtt*wr*. f "jfBTaaofH^iJWtt 3 o d b-c& 

JtfMSPl 0 C<hUTI4, 0 3 3 icS-Tft-f u^-flf 

4o*ft*nufcp r3+sanft7 7-f A«MB»*ttfflu 

feo P riSJU^r^fAtUT, P raBlffl7!yft1*l3R7 7 
A3 9€:/fH*&. 77-fAS2 0m, JtJB*f**2. 

5 %, Jjy 1 . OMm, Pr^SUiiglOO 
OppmTS^ ig*115A, 1 5 B [CI4 1 . 0 4 

7 M m*»SON d - Y L F l/-if 6ffll\fc. 1 

6 A, 1 6BICI4, 77^fA*?7*ffll\fc. ft*f=l^ 
-f tf 4 0<fcUTI4* 777U^P-I^P>tffll\Ti 
j£L7tt><D£{£fflL>£:<> ft-f n^-<tf 4 0 £>^i© 
*#tt(4, 03 3(0ft7 7-f Aii(B«(3!)1#1t««1 . 2 8- 
1.32 Mm®lcfiJ?#¥^4$14^Wf *ct^lC#KUfe 
fc<D*:/HOifc, *ft7 7-f Ai«J»(OfiJ«spaiS(0»^ 
?IJ»(4 2 8 d BT&&0 4tH8B1 0 D<hbXI4, 03 4 

(c^fft-f 37^f if 4 o Ztthn Istc^^>z7 7<i nmWi 
%sZ&misfz 0 ^v>±illfflo^7-f/^<hbT, S9im 
77-fA4 1^t\^ 0 77^AS60km, It JBJff* 

mo. 7 %, *y ^7$so. 9Mm-e&£ 0 aeft 



(27) 
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2I3 8ICI41. 4 3 AtmflfS8fi©5"7>l/— if£rJ8U 
/t e ^>&#t1 6A, 1 6BICI4, 77^/<*^7*ffll^ 
/to 3t>f3 5-f1f4 2<hUT(4* ^7^'J^P-X^P 

If 4 2COiSiM4$14li. 03 4<D^>:7 7*f AifflltiO 
Wt*«. 1 - 4 9-1. 52 Mm*lC«fft¥4BM££W 

©«flW*«C!)A*»«»tt 1 8dBm *HfeOn 1 

fecttf^aw nit 034 ics-r/x;u^ai$#a»«: 

7 7-f A4 6(4A#«1 . 56-1. 6 0 Oft 

Wfcfc. 77>fA4 . 53-1. 56fl>« 

7.7-f^4 8(4AWSM . 4 9—1. 5 2 Off 

77-fA4 9ttfflf«l. 2 8-1. 3 2CDA 

^#*AUia*-*#- hrfcy. :7 7-f/ts oic^au 

*:«****l^l*^M^■r*«^»«ffl<3!>#-^■C*4. * 
/t, 4 5141. 4 9MmfiLL©A^#S3S»U 1. 4 
8 m m»filTOA^3t*K*fr 4 4 (4 

1. 5 2 umJa±<0«#3te*ajSU 1: 5 2|im»a 
TflD«***HWr «R«tt»BB* 4 3 (4 1 . 5 6m 
mJa±<DA*Mfc*»iBU I. 5 6Mm«firFG>A*Wft 

*«»ti4. *pra*a«i 2 a, i2B, 12c 1 
2 d<0»*«*bbut, mean 0 a, iob, 10 

CIO D©#iJ»3FdH3fij»S; 1 8 d B [CiSSL/to 

[oi 623 *ns&#j2 scoytm^omm^it. 0 

#a*(4, 1280. 1290, 1300, 1310, 
1 3 2 0, 1 4 9 0, 1 50 0, 1 5 1 0, 1 5 2 0, 
1 532, 15 3 6, 1540, 1544, 1548, 
1552, 1556, 1560, 1572, 1576, 
1 5 8 0, 1 5 8 4, 1 5 8 8, 1 5 9 2, 1 5 9 6, 
1 6 6 0 nmW, A*»A»tSa«l4. #5-*>*;U3 
fcU- 3 5 d BmiLt. *3(]ffilCj:U, WDMfif* 
¥*WJ» 1 8 d B , ?i]fl»fl« 1 . 5 d B ClrtTJiWC* 

[0 1 6 3] 

imwo&imi ±i$cDcte»ic, *5BWfCcfctitf, nzw 

Ufcx;Ubr9A5B»D77^At. Mejfc7 7'f/<*Bfi 

miEE raiP7 7-f AjcA«-r**^at, itr^v 

JB7 7-f AtLT, 77-fAfi (m) <hx;Ut^ AS2IQ 
jgg (llppm) £©«T***«H7 7 

rx jue 9 a^jp 77>r bs icffl t \ ^ mmm^tftm 
oafticfit\T»6ti«A^w»jww«©*fflBsiMiJa 
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